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April  1,  1946 
WATER  SUPPLY  OUTLOOK 


Oregon* s  1946  water  supply  prospects  are  generally 
the  best  since  1943  with  no  water  shortages  fore- 
seen in  any  important  irrigated  section  and  with 
above-normal  streamflow  forecast  throughout  the 
State* 


Mountain  snow  cover  enters  the  melting  season  with  a  measured  water 
content  68  percent  greater  than  normal  and  52  percent  greater  than  last 
year.    Forecast  streamflow  throughout  the  State  will  be  above  normal 
and  will  generally  equal  150  percent  of  the  192  9-44  average,  134  percent 
of  last  year,  and  93  percent  of  the  abundant  flows  of  1943,  Individual 
streams  will  vary  from  this  general  average  but  above  average  flow  is 
indicated  in  all  areas. 

Total  water  stored  in  all  reservoirs  is  6  percent  greater  than  of  this 
date  last  year,  is  12  percent  greater  than  in  1944,  8  percent  less  than 
in  1943,  and  is  2  percent  greater  than  the  ten-year  average,  1936-45 • 
The  number  of  reservoirs  half  full  or  better  is  the  same  as  in  1945  and 
1944  but  is  slightly  less  than  in  1943.    Many  reservoirs  are  by -passing 
\vater  to  provide  space  for  anticipated  inflow. 

Precipitation  accumulated  in  Oregon  valleys  since  October  1  averages 
118  percent  of  normal,  as  compared  with  89  percent  of  nornal  last  year 
and  141  percent  of  normal  in  1943 • 

Irrigated  crop  land  soil  moisture  and  watershed  soil  moisture  is  better 
than  average  and  also  better  than  last  year. 

Potential  flood  hazards  exist  in  the  present  abnormally  heavy  snow  cover 
but  will  not  likely  materialize  unless  abnormal  melting  conditions 
develop  during  the  early  runoff  period. 

Streamflow  forecasts  are  summarized  on  pages  2  and  3  of  this  report,  and 
forecast  committee  reports  are  detailed  beginning  on  page  19« 


« 


Explanation  of  Tabulation  Below  and  of  Water  Forecast  Map  Preceding  Page  1 


Tabulated  below  are  figures  indicating  for  what  percentage  of  Oregon*s  irri- 
gated acreage  (1,049,176  acres  total  by  16th  U.  S.  Census,  1940)  the  1945  ir- 
rigation water  supply  is  expected  to  be  "good"  or  otherwise.    The  descriptive 
words  indicate  whether  or  not  the  prospective  water  supply  to  the  given  per- 
centages of  the  total  is  expected  to  be,  by  local  standards,  deficient,  fair 
(generally  adequate  but  somewhat  short  late  in  the  season),  or  good,  for  crop 
production  on  the  usual  acreage*    These  differences  are  shown  in  color  on  the 
map  preceding  page  1« 


Prospective  1946  Irrig.  Supply: 

Deficient 

■ 

Fair 

Good 

No 

Forecast 

Total 

Percent  of  Total  Irrigated  Area: 

0 

-  - 

0 

97 

3 

100 

The  following  summarized  runoff  forecasts  are  based  on  mountain  snow  cover 
and  on  the  assumption  that  precipitation  and  temperature  during  the  runoff 
season  will  be  approximately  norma  1«    Appreciable  deviations  from  normal  of 
temperature  and/or  precipitation,  especially  during  April,  May,  or  June, 
will  correspondingly  modify  these  forecasts. 


Apr e -Sept e 

,  inc  1  • , 

Stream  Flow 

Expectancy 

as  of  Apr  .1,1946 

iiS  /o 

A-  of 

Acre 

of  Avg. 

of  last 

Area 

Stream 

r  eet 

1929-44 

Year 

Northcentral 

Hood  River,  West  Fk#  near 

Dee    (Station  438  ) 

160,000 

114  b 

107 

White  River  below  Tygh  Valley 

(3613) 

185,000 

139 

155 

Umatilla- 

McKay  Creek  above  McKay 

Walla  Walla 

Reservoir  (2213) 

31,000 

129 

93  1 

S.  Fk.  Walla  Walla  River  near 

Milton  (214) 

82,500 

129  a 

133  1 

Umatilla  R.  nr.  Gibbon  (2236) 

120,000 

158  b 

129  1 

Umatilla  R,  at  Pendleton  (223) 

200,000 

137 

101  1 

Northeastern 

Bear  Creek  near  Wallowa  (1815) 

70, 000 

119 

3 

Grande  Rondo  River  near 

LaGrande  (1816) 

220,000 

149 

3 

Hurricane  Cr.  near  Joseph  (1814) 

50,000 

132 

3 

Imnaha  River  at  Imnaha  ( 172 ) 

385,000 

158 

132 

Lostine  R.  near  Lostine  (1810) 

135,000 

128 

3 

Powder  River  at  Salisbury  (152) 

80,000 

164 

3 

Wallowa  R.,  E.  Fk,  (1822+1823) 

13, 000 

140 

119 

Catherine  Creek  nr.  Union  (185) 

90,000 

145 

j 

Burnt  River  near  Hereford  (143) 

(Natural  Flow) 

65,000 

209 

.1  , 

Eastern 

John  Day  River  at  Prairie  City 

(2415)  (with  Power  Canal) 

50,000 

133 

j 

John  Day  R.,Mid#Fk.at  Ritter(2433) 

160,000 

16  7 

3 

John  Day  R.,N.Fk.nr .Dale  (2432) 

300,000 

154 

3 

Malheur  River,  Middle  Fork, 

near  Drews ey  (1320) 

86,000 

155 

3 

(Continued  on  page  3) 


(Continued) 


Apr  .-Sept 

Expectancy 

incl., Stream  Flow 
as  of  Apr .1,  1946 

As  % 

As  % 

Area 

Stream 

Acre 
Feet 

of  Avg» 
1929-44 

of  Last 
Year 

Eastern 
(Continued) 

Malheur  River,  North  Fork# 
at  Beulah  (139) 

70,000 

154 

d 

uwyneo  JK.auv.uwynee  ites.  \icoc,) 
Strawberry  Creek  near 
Prairie  City  (2434) 

OUU,UUU 

9,200 

125  c 
133  c 

78  1 
115 

Harney  Basin 

Si  Ivies  R.  near  Burns  (966) 

104,000 

175 

105 

Central 

Crescent  Lake  Net  Inflow 

20,000 

183 

180 

Deschutes  R.  below  Snow  Cr«(3225) 

90,000 

206  k 

238 

Ochoco  Reservoir  Net  Inflow 

38,000 

285 

128 

Ode 11  Cr.  nr.  Crescent  (3212) 

40,000 

168  d 

166 

Squaw  Cr.  nr.  Sisters  (336) 

60,000 

129 

156 

Tunalo  Cr«  &  C.  S,  Canal  (338a) 

53,000 

126 

138 

Southcontral 

Chewaucan  R.  nr.  Paisley  (924) 

90,000 

e 

176  e 

138  e 

Deep  Creek  abv.  Adel  (9127) 

84,000 

e 

170  e,f 

120  o 

Klamath 

Clear  Lake  Reservoir  Net  Inflow 

67,500 

g 

130  h 

Basin 

Gerber  Reservoir  Net  Inflow 

127,600 

g 

118  h 

J 

Upper  Klamath  Lake  Net  Inflow 

783,000 

197 

188 

Sprague  River  above  Chiloquin 

(8421) 

340,000 

183 

J 

Williamson  R«  below  Sprague 

River  (8419) 

530,000 

165 

,1 

Southern 

App legate  R.  near  Ruch  (7212) 

145,000 

131 

5 

Clearwater  R.abv.Trap  Cr»(7420) 

67 , 000 

120 

121 

Fourmile  Lake  Net  Inflow 

10,300 

155  i 

129  1 

Hyatt  Prairie  Res.  Net  Inflow 

6,400 

127 

j 

Little  Butte  Cr.,  N.  Fk.,  below 
Fish  Lake  (Natural  flow)  (7230) 

17,700 

143 

0 

N.Umpqua  R»  below  Lake  Cr.  (7419) 

177,000 

126 

119 

N.Umpqua  R.  at  Toketee  Falls 

(7414) 

425,000 

129 

122 

Rogue  R.,  N,Fk,abv.Prospect  (722) 

420,000 

154 

142 

Rogue  R.,  Mid.  Fk.,  plus 

Power  Canal  (7217a) 

87,000 

130 

0 

Rogue  R.,S,Fk#,abv«Imnaha  Cr.(72s2) 

71,000 

132 

13  0 

Rogue  R.  below  S.  Fk.  (7277) 

860,000 

143 

j 

Willamette 

Clackamas  R.at  Big  Bottom  (5911) 

195,000 

130 

Valley 

McKenzie  R.at  McKenzie  Br.  (534) 

710,000 

134 

133 

McKenzie  R.  near  Vida  (535)  1, 

,600,000 

144 

130 

Willamette  R.,  Mid.  Fk., 

at  Eula  (512)  1, 

180,000 

159 

j 

a 
b 
c 
d 


1932-  44  average 

1933-  44  " 
1931-44  " 

1934-  44  " 


e  -  April-June,  incl.,  i 

rather  than  April-Sept, 

f  -  1930-44  average  j 

g  -  Stream  year  1945-46  k 

h  -  1905-44  average  1 


-  1929-44,  incl., 
lacking  1931 

-  not  available 

-  1938-44  average 

-  1945  runoff  figure 
tentative  only 
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STATUS  OF  SNOW  COVER  AS  OF  APRIL  FIRST 

Summary  of  Snow  Survey  Data 
by  Watersheds  as  of  About  April  First 


Average  Water  Depth  in  1946  Snow  Water 

Number  Snow  Cover  (inches)         Yrs.    Depth  (Inches) 


Stream 

Ho  c  i  n 
3JS.O  ill 

of  Snow 
Courses 

XCl'±0 

1  OA  R 

1  QAA 

Avg.Past 
Yrs.of 
nec  oru 

of 

Rec- 
or  d 

as 
of 

1  OAR 

Percent 
that  in 
1944  Avg. 

Owyhee  River 

14 
14 

1 A 

7.8 
7*8 

7  S3 

11.3 

5.5 

7  D 

{Q-XX  J 

69 

142 

100 

1/b.lheur  River 

6 
5 
6 

10.6 
10.4 
10.6 

7.5 

4.5 

7.0 

(1-16) 

141 

231 

151 

Burnt  River 

4 
3 
4 

12.4 
12.7 
12.4 

9.4 

5.9 

7.8 

(1-13) 

132 

215 

159 

Powder  River 

7 
7 
7 

19.9 
19*9 
19.9 

15.8 

11.5 

14.9 

(7-13) 

126 

173 

134 

Pino  Creek 

1 
1 
1 

36.3 
36.3 
36.3 

26.1 

20.3 

27.3 

(8) 

139 

179 

133 

Grande  Ronde  River 

9 
10 
10 

27.6 
25.9 
25.9 

20.0 

15.1 

19.5 

(4-17) 

138 

172 

133 

Walla  Walla  River 

1 

1 

1 

39.9 
39.9 
39  .9 

26.0 

20.0 

25.0 

( 15) 

153 

200 

160 

Umatilla  River 

4 
4 
A 

19.7 
19.7 
1  9  .7 

14.2 

10.8 

xCj  .  c* 

( 7-17^ 
V  (  -  x  I  j 

139 

182 

161 

Willow  Creek 

1 
1 
1 

15.6 
15.6 
15.6 

11.8 

6.8 

9.5 

(17) 

13  2 

229 

164 

John  Day  River 

10 
10 
10 

16.0 
16.0 
16.0 

11.7 

7.3 

10.4 

(2-17) 

137 

219 

154 

Deschutes  River 

9 
8 
9 

30.4 
31.6 
30.4 

12,5 

9.6 

16.2 

(1-17) 

243 

329 

188 

Crooked  River 

3 
3 
3 

11.0 
11.0 
11.0 

7.5 

4.4 

6.8 

(8-17) 

147 

250 

162 

Hood  River 

1 
1 
1 

20.3 
20.3 
20.3 

8.0 

5.0 

8*4 

(13) 

254 

406 

242 

(Continued) 


Average  Water  Depth  in  1946  Snow  Water 

Number  Snow  Cover  (Inches)         Yrs«    Depth  (Inches) 


Stream 
Basin 

of  Snow 
Courses 
Averaged 

1946 

1945 

1944 

Avg.Past 
Yrs ,of 
Record 

of 

Reo» 

ord 

as 
of 

1945 

Percent 
that  in 
1944  Avg. 

Sandy  River 

3 
3 
3 

34  »3 
34,3 
34.3 

24.1 

20.6 

27  *0 

(9-14) 

142 

166 

127 

C  lac  kama  s  Riv  or 

1 
1 

2 

24.8 
24*8 
21.0 

10*4 

9.8 

12.9 

(6-9) 

238 

253 

163 

Willamette  River 

10 
10 
10 

39  .4 

39  A 
39.4 

17.1 

12.3 

18.0 

(4-16) 

230 

320 

219 

Silver  Lako  Basin 

1 

1 
1 

5.4 

3.4 
3.4 

0.0 

0.0 

0.7 

(5) 

486 

Chewaucan  River 

1 

1 
1 

11.0 
11 .0 
11.0 

7.8 

3.3 

4.9 

(7) 

141 

333 

224 

TT                          T>  • 

Harney  Basin 

7 
7 
7 

7.8 
7.8 

7.8 

7.3 

3.8 

5.3 

(2-15) 

107 

205 

147 

Guano  Lake 

2 
2 

2  . 

4.0 
4.0 
4.0 

6.4 

3.3 

4.9 

(6) 

6<s 

121 

82 

Warner  Lake 

1 
1 
1 

13a6 

13.6 
13.6 

10.9 

8.6 

3.8 

(7) 

125' 

158 

154 

TT                          T*i  • 

Umpqua  River 

6 
6 
6 

21.5 
21.5 
21.5 

9.1 

6.5 

10.2 

(7-10) 

236 

331 

211 

Upper  Rogue  River 

13 
12 
13 

28  ?7 
24.8 
28  .7 

18.4 

11.2 

20.7 

(2-15) 

156 

221 

139 

App legato  River 

4 
4 
4 

25.8 
25.8 
25.8 

18.6 

14.9 

23,2 

(10-11) 

139 

173 

111 

Illinois  River 

2 

2 
2 

17,2 
17,2 
17,2 

14.0 

7.4 

16.6 

(9-10) 

123 

232 

104 

h-lamath  Lake  Basin 

19* 
20* 
21* 

22.5 
17,6 
20.4 

12.9 

7.4 

13.4 

(2-19) 

174 

238 

152 

Goose  Lake  Basin 

5* 
3* 
3* 

10.2 
10,2 
10  a2 

7.7 

6.4 

5.6 

(7-15) 

132 

159 

132 

Including  Copco  water  measurement  stations. 


STATUS  OF  WATERSHED  SOIL  MOISTURE 


Soil  moisture  samples  were  not  secured  on  Southern  Oregon  watershed  soil  mois- 
ture stations  in  the  spring  of  1946.  Samples  elsewhere  in  Oregon  were  secured 
at  established  soil  moisture  stations  as  included  in  the  tabulation  below. 

Summary  of  Soil  Moisture  in  March 
Central  and  Eastern  Oregon  1940-1946 
(Soil  moisture  is  expressed  as  percentage 
of  the  soil  dry  weight.) 


3-5  0-5 

Soil  Moisture  Depth  in  Feet  or  or 


Station 

Date 

0-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7  7 

-8 

0-3 

3-6 

0-6 

Blue  Mtn# 

3-26-40 

54.8 

32.4 

25.2 

28.6 

23.4 

- 

Bedrock 

37.5 

m 

Summit 

3-19-41 

61.0  37.1  31.3 

27.4 

30.1 

32.5 

43.1 

30.0 

36.6 

Elev.  5098 

3-21-42 

54.8 

46.2 

36.5 

30.4 

33  .4 

35.0 

45.8 

32  .9 

39.4 

OGC •  6, 

3-26-44 

54.6 

31.0 

25.6 

27.6 

30.6 

38.6 

37.1 

(TO  «2 

32.3 

34.7 

1.  12  b«, 

3-26-45 

46.6 

28.6 

34.4 

37.2 

34.8 

34  .7 

36.5 

ft  C  ff 

35.6 

36  .0 

Km   OO  £i» 

1     -\  rj     a  ff 

3-17-46 

55.0 

32.4 

37.6 

A  "1  C 

41.5 

35.7 

Off  rt 

26.0 

41.7 

34.4 

38.0 

Catherine 

3-22-42 

59.7 

52.1  45.7 

40.1 

39.4 

42.6 

43.2  53 

.0 

52.5 

40.7 

46.6 

w  A  WW  Ja. 

3-24-44- 

53.6 

26.4 

24.8 

24. Q 

27.0 

2R  .4 

31.6  37 

.3 

34.9 

26  .ft 

30.  ft 

P.T  4240 

^-24-45 

<J—  t»Tt—  1U 

61.0 

41.0 

26.4 

OO  .0 

OO.O 

44  -4 

47.5  66 

.3 

42.8 

41  .O 

Sp^  .  27 

WWW  .  $ 

w  —  iv>—  *xO 

AC  _A 

38.4 

28.0 

33.8 

ct5*o 

S4  -D 

65.2  61 

•8 

37.6 

^2  -.2 

T-  R  S. 

A  •     O     O  »  j 

A.    -±X  -D. 

wncmu ±z 

O— C  f  — 4bU 

63.2 

53.7 

51.4 

52.6 

4  c  .0 

of  if 

41.8  44 

•9 

56.1 

44.1 

50.1 

Elev.  4760 

3-18-41 

56.7 

36.2 

36.5 

36.6 

37.4 

38  .0 

40.9  43 

•8 

43.1 

37.3 

40.2 

Sec.  21, 

3-20-42 

35.9 

35.4 

39.3 

35.8 

37.1 

39.1 

42.2  45 

•  8 

36.9 

37.3 

37.1 

T.  27  S., 

3-21-44 

58.8 

35.2 

33.2 

32.4 

34.8 

35.6 

38.2  42 

.1  42.4 

34.3 

38.3 

R.  8  E. 

3-20-45 

72.8 

36.4 

38.6 

38.9 

38.7 

39.8 

43.5  46 

.6 

49.3 

39.1 

44.2 

3-10-46 

36.4 

35.4 

33.7 

33.9 

34.8 

34.4 

36.8  42 

.0 

35.2 

34.4 

34.8 

Dooley  Mtn. 

3-19-41 

47.4 

21.9 

19.7 

18.8 

24.6 

22  .3 

Bedrock 

29.7 

21.9 

25.8 

Elev.  5300 

3-22-42 

51.2 

35.3 

24.9 

25.7 

mm 

n 

37.1 

Sec.  32, 

3-26-44 

43.9 

26.1 

15.2 

10.5 

10.9 

28.4 

T.  11  S., 

3-26-45 

59.5 

29.6 

14.8 

13.9 

it 

34.6 

R.  40  E. 

3-17-46 

46.0 

24.1 

14*0 

11.6 

15  .0 

n 

28.0 

Emigrant 

3-23-42 

71.8 

66.8 

33.8 

28.9 

29.1 

37.6 

33.6 

57.5 

31.9 

44.7 

Springs 

3-24-44 

60.4 

32.3 

25.4 

21.8 

25.2 

mm 

39.4 

Elev.  3900 

3-24-45 

60*0 

57.5 

35.9  28*5 

31.2 

47.1 

51.1 

35.6 

43.4 

Sec.  29, 

3-15-46 

66.0 

59.6 

35.3 

30.1 

37.7 

46.1 

53.6 

38.0  45.8 

T.  1  H.f 

R.  35  E. 

Granite- 

3-19-41 

58.5 

24.9 

13.9 

14.9 

7.5 

Bedrock^ 

32*4 

11.2 

23.9 

Sumpter 

3-24-42 

45.4 

17.9 

12.9 

14,9 

16.4 

11 

25*4 

15.7 

21.5 

Divide 

3-25-44 

54.7 

19.9 

11.1 

7.2 

11.9 

11 

28.6 

9.6 

21.0 

Elev.  5790 

1945 

Not  measured 

Sec.  22, 

3-16-46 

57.7 

22.5 

11.5 

10.8 

11.9 

11 

30.6 

11.4 

22  .9 

T.  9  Si, 

R.  36  E. 

(Continued  on  page  8) 


Summary  of  Watershed  Soil  Moisture 

Ochoco 

3-26-40 

58.3 

53.6 

59.7 

42.4 

41.0  41>8  40.0  42.9 

57.2 

41.7 

49.5 

Mounta  in 

0-18-41 

56.1 

50.5 

43.9 

42  .4 

45.3 

45.3 

46.5 

45.9 

50.<i 

44.3 

47.2 

Elev.  5080 

3-21-42 

49.5 

54.6 

45  .5 

44.1 

42.5 

44.3 

42  .7 

40.4 

49.9 

43.6 

46.8 

Seo.  8, 

3-22-44 

62*4 

44.2 

41.6 

41.0 

37.4 

39.0 

40.9 

39.3 

49.4 

39.1 

44.3 

T.  13  S*, 

3-21-45 

55.3 

52.4 

49.2 

46.0 

44.0  42.9 

42.3 

35.4 

52.3 

44.3 

48.3 

R.  20  E. 

3-12-46 

48.0 

51.4 

54.6 

48.0 

50.7 

45.8 

53.2 

49  .4 

51.3 

48.2 

49.8 

z  Min  » 

O  —  CO  —  *±C 

33,5 

34.6 

39.4 

39.9 

oo  «  c 

OA  .1 

38.5 

57.4 

■JR.  n 

35.8 

35.8 

Elev.  5350 

3.28*44 

35*8 

18.9 

24.4 

28.3 

<3"i  «  J. 

CD  *  O 

43.8  52.0 

26.4 

29.6 

28.0 

Sec*  33, 

3-26-45 

58.1 

30.6 

33.2 

32.2 

CO  .** 

or)  »  J- 

35.1 

44.0 

40.6 

32.2 

36.4 

T.  37  S., 

1946 

Not  measured 

R.  16  E» 

Starr  Ridge 

3-24-42 

35.0 

28.2 

26.9 

15.6 

13.4 

14.8 

13.9 

13.7 

30.0 

14.6 

22.3 

JuJ.ev«  DADO 

O— c  /  — **^| 

.  39.5 

25.6 

20.3 

13.1 

14.0 

13.0 

16.1 

15.0 

CO  .0 

13.4 

20.9 

O  —  c  f  —  *iO 

43.3 

19.6 

12.6 

13.7 

13.6 

13.5 

14.3 

17.4 

CO  .c 

13,6 

19.4 

*  •  a»j     •  * 

v  —  AC  —  *±w 

39.0 

27.4 

16.6 

15.0 

12.8 

14.5 

16.7 

CI  •( 

14.1 

20.9 

ii.    OX  £i. 

Tollgat© 

3-23-42 

65.6 

56.4 

33.3 

31.8 

30.9 

36.6 

38.4 

42.6 

51.8 

33.1 

42.4 

Elev.  5070 

3-23-44 

61.0 

53.0 

35.6 

34.2 

30.7 

34.0 

38.9 

45.9 

49.9 

33.0  41.4 

Sec.  32# 

3-23-45 

65.3 

49.2 

34.1 

30.9 

33.5 

36.5 

51.9 

50.6 

49.5 

33.6 

41.6 

T.  4  N., 

3-14-46 

64.8 

46.5 

34  .9 

34.1 

33.2 

36.6 

40.0 

44.8 

48.7 

34.6 

41.7 

R.  38  E. 

Soil  moisture  conditions  in  the  high  watersheds  are  believed  now  to  be  better 
than  average  on  most  areas.    The  station  at  Chemult,  however,  has  the  driest 
condition  since  these  records  were  begun  in  1940. 

StroamTlow  expectancy  from  any  given  snow  cover,  as  affected  by  watershed 
soil  moisture,  should  be  somewhat  increased  or  decreased  from  the  average 
1946  flow  in  accordance  with  the  relative  wetness  of  the  soils. 


-  9  - 


M 

fa 

at 

% 

fa 
o 

o 

Pi 
o 


CO 

fa 

fa 
o 

8 


fH 

CO 


CD 

LO 

St 

(— 1  to 

CO 

i— 1 

rH 

r"""1 

•» 

•H 

O 

QjJ 

cl 

d 

»H 

© 

•> 

• 

c5 

Jh 

$h 

w 

w 

CO 

•H 

CO 

•P 

♦r*4 

e 

rW 
<J 
r-» 

s 

CO 

© 

«-H 

^T1 

CXi 

r* 
>-* 

rH 

f\ 

© 

u 

(Si 

rH 

-p 

*-4 

_-f 

Cj 

to 

Ij 

V. 

cn 

o 

rH 

r>. 

c* 

*iH 

►rH 

c1 

•H 

*H 

-J 

$ 

0 

a) 

©j 

<H 

© 

CO 

s« 

o 

o 

d 

-p 

fj 

© 

o 

d 

Sh 

O 

•H 

+3 

X 

w 

o 

u 

V. 

fa 

o 

Ph 

•p 

d 

d 

o 

CJ 

CO 

o 

d 

•H 

•P 

© 

d 

hO 

rH 

d 

u 

£) 

o 

d 

-p 

-P 

(0 

a 

-p 

•H 

•H 

r-1 

rH 

© 

O 

Jh 

<H 

d 

fa 

© 

1? 

o 

-P 

o 

CJ 

10 

M 

•H 

© 

rf 
u 
o 
-p 

CO 


<  t 

a  co 

u  to 

I  r-l 

O 


CO 
O  rH 


•H  fx! 

o 

d  © 
fa  U 

*  3 
o  - 


u 

© 

U)  O 
d  f> 
U 


o 
-p 


CO  © 

fa 


X)       X»  X!  »H  *0  Xi  ,0  iM  «H      rH  Cm  ^ 

OH^cOU)iONHHSWOlOlO©HtOrtNlOinHtO  ct)^l  NCM 

couo^CMc\jcNicOrHH^r>.cncnc>»a«#cocoocM  co  cn  rH  .^t      ts.  en  ^  <-{ 


C--    CO  rH  ^  rH 
^  rH  ^  ^  c\j 
CM 


to  lo  co  t>.  co 
co  co  LO 


COO)SOHONtO(OtOtOO"5    CO  t— 
LO        LO  CVJ  CO        <H        H  (O  N  N  N 
CO  ^  H 


o 

•  te 

X> 

O  CO  O 

^  tO  N 
OS© 

LO  C-  CM  O  tO 
SO  C\J  CO  CO  CVJ 
CO 


o 


o 


o  o 
o 

O  O- 


d  d 
O  O  O  O 
O  O  O  cn 
toO  On  <^ 

HLO-WroNlOtHLON^tflN 

rjt  to  co  r>H  to  <^  h 

CO 


£>  d  o  rQ 

CO  ^  o  o  o  o  o 

rH  O  "3*  tO  CO  CO  © 

CO  ts  CO  O  M  S  N 


o  o  o  o 

O  O  CO  o 

^  o 


o  o  d 
O  O  CO  O 

_   ^  O  CD  O 
ff)  CO  CO  CT)  O  O 
•    «    «i    »    «  .  •»  tete 

CVLOrHCOLO-^  0>CT> 
H  H  H  tO  W  CO 
^  rH 


oooooo^ooocoo  co6<jigoooio 


O  COO  ^  O)  HH  H  -f  tO  CO  CD^O  CO  O  N 

Niooocntotototocn^oisoitoHoto 

te    te    •«    te    te  «    te    te    •>    te    te    te    te    te    te  •  te  a 

O'jttoOO)  N^HtOlfllOtOHcON^^n 

LO         O  LO  rH  ^LO^H        tO         rHLO        LO  CM  CM 

CM  LO 


OOOOOOOOOcoOcdcmoloOOO 
O  O  COO  OtO  O®  O  O  H»OOOlococm 
OtOHOHOJffltOOCftNO<OtOOOtO^ 


_         <H  d  d 
0«#0000  O  O 
O  co  o  O  cc  co  o 

^rH^-r}»  COrjl   O  CO 
te    te    %    te    tete    «  « 

N  S  CVJ  CO  H  H  OrH 
(— <         H  tO  tO  tO  rH 
tO  »H 


OOOOOO^OO 

OOOOCMCMCOCMO 

O^to  0<0  OO  CM  o 


ON^NOHN«fNSCn^  CO  CXI  tO  CM  r—t  CD 
tO  N  CO  ^  N         CO  CO  CO  LO  (OHO 

CM  CO 


t>  CM  tO  CM  O  t>- 
«H  r- 1  LO  rH  en  CO 


to 


to 


© 

O      O  O  O 

CO  to  O  H/> 
CO  O       O  CM 


o  o 

te  te 

O    ^  O   O  ^3  XI         OOX»         O  <iH  c! 

OOrHOOcoeMOOOOO  OO^OOOO  OO 

lOtOSQOONNOLOCOH  tO  COCM  LOCOCOO  <HO 

CDcOCMCMLOCMOCncTsO  O  CO  (OOOCOSrHtOCOO 


lo  w  o  cn 

LO  <H  CO  rH 
CM 


cn  eo-  co  co  to  ^ 
to  to  ^  CO 


LO  «H  CO  CM  CO  rH 

CO       CD  GO 
CO 


co  ^  H*  ^  cm  cn  olo 

rH        H  tO  H  tO  t-  rH 
CO  rH 


OOOOOOOOQOOOOOOOOOOOOOOOO  OO 

8LO^OcncooOOOOeMOOOOOOLOOOcoOCMO  OO 
LOCMOOrHOOlOCMCMC^OOOOOOtO^^CMCncnO  OO 


OCOOOtO^OONCOHN^^tOytlcOtOHNMntoOOOtO 
©  W  ^  CO  tO         LO  CO  CO         O         rH  CD  rH  t>  ^1  rH         rH  H  CM  ©        05  ©CM 
<r}4  r-i  C>_  tO        rH  rH 


O 

o 

o 

© 

© 

-P 

M 

w 

CO 

-p 

> 

a 
■-I 

-P 

& 

te 

o 
-p 

et 

a 

©  OS 

rH 

1 

3 

E 

© 

•H 

© 

© 

•H 

o 

© 

©  d 

W 

A  -P 

-P 

r-H 

to 

o 

CJ 

w 

3  rH 

■P 

d 

rH 

o 

« 

CO 

0 

tO  rH 

CO 

PQ 

r^ 

63 

el 

Go 

a 

Go 

Q  'H 

X  ^1  X  H  t3 

+>-L>4>  H    ©    J)  ^ 

Oddd-H  Ji«J©©© 

3  eee-p  o  x  -p  tj 

teOddd£}°c>»,H^ 


J8 

r3 


si 
-p 


©  -P  d  O 

>    C    6  rH 

rH    h    d  rH 

-  ,H  3  f-J  d 

fU  CO  «  W  p£ 


CO 

© 
-p 

si, 


O  Si 
CO  rH 


©^ 


>> 

© 

o 

CD 

© 

CO  > 

■H 

A3 

rH 
rH 

© 

fcuO  O 

tJ 

•H 

d 

^j 

■H  O 

O 

d 

© 

> 

©  d 
farH 

O 

© 

Oh  © 

Sh 

>> 

CO  teO 

© 

CD 

o 

rH  Sh 

_  d 

o 

© 

o 

CJ 

©  d 

•p 

tt 

CO 

6 

© 

+>  © 

rH  +> 

-p 

a 

© 

O  O 

o 

4f 

O  O 

o 

o 

>>rH 

©  d 

»  rH  > 
©  rH 
»    d  fl 

u  J>  o 
©  o 


5? 


d 

rH 


o 

d  bo 

•H 
Jh 
fa 


si  m  ©  s -p  ©  rH  s 


O  -H   fa  rH 


© 

O 

Jh 

O 

fa  ^ 

?  % 
•H  O 

M  rH 


O  XJ  X  «  fa.d  ^  v-t  v-i 


CO  CM 

to  ^ 

U3  •» 


LO 

tt  • 

cn 


CO 

to 
cn 


H4 


i  <  i 

M  rH  6 


CM 

cn  to 

O  CO 


LO 
I 

CM 

«# 

cn  cn 


ll  I 

Si  «H  «rj 


O 

t3 
•H 

CO 

Sh 

© 


P4 

© 
CJ 

O 
« 


o 
• 

LO 
CO 
rH 

© 


o 

Sh 

© 


© 

O  ©  d 
-P  -P  hO 


x; 
o 
-p 

•H 
tJ 

C^ 


S  CJ 

•H    O  LO 

M 

OTj  J 

Sh    ©  CO 

Oh    CO  <^ 

Oh  d  cn 

<lj  OO  rH 


t    I    t  I 

Tj  5)  Cm  W) 


© 

t  * 
O  O 
Sh  rH 
fa  <H 
Sh 

O  >H 
-P 

© 

©  -P 

to  d 

CO  Oh 

d  -h 

Oh  O 
t  .H 

rQ  CJ 

d 

CJ  Sh 
•  H  O 

©  <H 

© 

u  o 
©  d 
-P  fa 
d  © 


© 
to 

Sh 

t3  © 

©  rH 
-P  X» 


•H  -H 

hp  d 

co  > 

M  <J 


I    I  l 

d  rO  o 


-  10  - 


o 

•H 
t-t 
© 

Ph 


© 

&H 


53 
d 
*0 


o 


-P 
o 
O 


Ph 


P-i 


Ph 


Ph 


Ph 


43 

-p 

S3 


Ph 


Ph 


$3 
O 
•H 
-P 
O 
© 
CO 


OJ 

co 

CO 

LO 

CO 

<H4 

Ml 

rH 

^ji 

LO 

CO 

CO 

• 

ft 

o 

O 

e 

> 

• 

• 

CO 

o 

rH 

CO 

O 

o 

o 

CO 

CNJ 

© 

+ 

+ 

^* 

+ 

t 

+ 

+ 

+ 

+ 

•H 

•P 

is 

d 

00 

CO 

co 

CNJ 

CO 

CO 

co 

3 

co 

CNJ 

o 

rH 

t>- 

CNJ 

CO 

CO 

=m 

o 

o 

O 

u 

a 

• 

• 

•H 

o 

CD 

o 

rH 

CD 

CO 

rH 

OJ 

CO 

CO 

e5 

o 

o 

rH 

rH 

rH 

CNJ 

rH 

-P 

d 

• 

-p 

-p 

rH 

rH 

rH 

Cu 

O 

d 

d 

•H 

o 

rH 

LO 

CM 

rH 

rH 

TP 

CO 

LO 

Oh 

Ph 

p 

o 

•9 

c 

* 

A 

a 

U 

•  d 

o 

O 

o 

o 

o 

O 

o 

CNJ 

o 

o 

© 

-r) 

>j  S 

+ 

+ 

+ 

+ 

■(- 

+ 

+ 

ci 

cj 

P  t=> 

id 

d 

CJ 

o 

3  T3 

00 

DO 

CO 

LO 

LO 

rH 

co 

o 

CO 

o 

O  c! 

9 

o 

© 

'J 

o 

• 

• 

u 

c3 

© 

o 

O  § 

O 

rH 

rH 

rH 

rH 

rH 

C\J 

CO 

CNJ 

Cm 

O 

rH 

w 

O 

u 

© 

© 

O  Ci 

x: 

M  d 

■p 

d  !-. 

co 

LO 

CO 

cO 

rH 

LO 

CO 

-p 

C! 

CQ  CO 

o 

J 

• 

• 

• 

o 

O 

O 

o 

o 

O 

o 

o 

o 

d 

Dh 

a 

fH  -. 

1 

I 

1 

I 

I 

1 

+ 

1 

© 

o 

M 

O  M 

© 

O 

co 

o 

O 

xi 

Sh 

-p  X 

© 

O 

CO 

m  d 

rH- 

to 

00 

o 

<cF 

CO 

o 

CO 

CO 

Cm 

d  CO 

o 

ft 

9 

c 

f) 

s 

• 

• 

O 

Cm 

•k 

Ph 

o 

rH 

o 

O 

rH 

rH 

CNJ 

rH 

>» 

© 

te 

Cm 

o 

5 

TO1  O 

^} 

f., 

ci 

M 

CO 

■H 

d  co 

c— 

CO 

t>- 

CO 

CVJ 

o 

CNJ 

o 

© 

O 

CO 

O 

P 

CO 

O 

rH 

CO 

CNJ 

LO 

LO 

rH  - 

1 

•H 

o 

o 

d  Sh 

J 

© 

ft 

• 

ft 

• 

• 

• 

-P 

-p 

S  d 

O 

o 

o 

o 

O 

O 

o 

rH 

o 

Q 

& 

*» 

O  Ph 

I 

+ 

+ 

1 

1 

1 

+ 

+ 

1 

p 

rH 

o 

o 

d 

rH  Ti 

o 

CO 

•H 

Cj  Sh 

co- 

CO 

rH 

o 

o 

CO 

CO 

CNJ 

o 

rH 

|S  d 

co- 

CO 

CO 

CO 

rH 

CO 

rH 

CO 

in 

rH 

p 

rH 

• 

e 

• 

* 

0 

• 

• 

• 

Ssej 

•H 

c! 

o 

<— 1 

rH 

rH 

rH 

CNJ 

CO 

CO 

CNJ 

© 

n 

CO 

CO  o 

;d 

M 

T3  -h 

rH 

ci 

o 

cj  s 

o 

co 

d  to 

rH- 

rH 

CO 

rH 

-H 

o 

CNJ 

Sh 

T) 

rH 

o 

CD 

C- 

CO 

LO 

C\3 

o 

o 

>s  O 

CJ 

• 

9 

c- 

• 

e 

• 

■P 

d 

a)  d 

r-l 

o 

rH 

o 

o 

O 

rH 

rH 

rH 

3 

■fl 

•» 

rH 

bfl  © 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

■f 

CO 

d  m 

o 

-n 

© 

3  d 

0 

Sh 

cO 

CO 

rH 

«H 

LO 

co 

© 

d 

d 

© 

o 

CD 

CO 

O 

o 

LO 

CO 

© 

rH 

a 

c 

c 

• 

« 

§  ? 

CM 

CNJ 

CO 

CNJ 

CNJ 

CO 

LO 

CO 

CO 

cd 

© 

ItH 

r^ 

M 

• 

CJ 

d 

•P 

d 

d 

co  T3 

rH 

CO 

eo 

CO 

o. 

CO 

CO 

CO 

o 

CO 

CO 

SL, 

©  C) 

rH 

LO 

rH 

CO 

HI 

O- 

CNJ 

CO 

•H 

T3 

-p 

Sh  d 

c 

0 

• 

* 

-p 

CJ 

Tl 

cj 

O 

o 

o 

rH 

o 

O 

o 

cO 

CO 

rH 

ci 

Ci 

c3 

CJ 

© 

«M  P 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+5 

rH 

rH 

d 

CO 

•  H 

».  0 

pii 

O 

© 

-P 

d  Sh 

CO 

CO 

00 

CO 

rH 

CO 

CO 

o 

•H 

d 

©  O 

CO 

LO 

CO 

CO 

CO 

O 

CO 

CO 

O 

d 

Sh  Cm 

« 

3 

a 

0 

• 

• 

a 

© 

ci 

CJ 

© 

d 

rH 

CNJ 

CNJ 

CNJ 

CNJ 

CO 

CO 

cO 

■vf 

St 

Sh 

Ci 

rH 

Pm 

d 

co 

Ci  -H 

CJ 

o 

w 

o 

o 

o 

•H 

d  p 

© 

faO 

(0 

© 

-p 

-P  Ci 

rH 

CD 

<tf 

CNJ 

o 

CO 

CO 

CO 

© 

© 

© 

© 

> 

o 

C\2 

o 

CO 

CO 

co 

co 

CO 

o 

Sh 

M 

•H 

•H 

o 

• 

• 

• 

u 

• 

• 

• 

o 

o 

o 

Ph" 

O 

o 

O 

o 

o 

O 

o 

O 

o 

rH 

o 

M 

O 

1 

+ 

+ 

•  1 

t 

1 

| 

1 

rH 

rH 

d 

© 

i 

fH 

a 

d 

o 

•H 

d 

d  3 

© 

i« 

u 

o 

rH 

o 

CO 

to 

CNJ 

CNJ 

CO 

CO 

Ph 

•P 

-p 

% 

rH 

6  m 

CNJ 

CO 

CD 

LO 

LO 

rH 

o 

CO 

ci 

■8 

•  H 

rH 

• 

« 

• 

• 

• 

• 

• 

• 

» 

CD 

© 

pj 

rH 

-p 

rH  © 

o 

rH 

o 

o 

o 

o 

■H 

CNJ 

rH 

© 

O 

o 

ci 

O 

d  4h 

x; 

u 

o 

^  Eh 

■P 

-p 

to 

t  1 

M 

r 

© 

o 

o 

o 

• 

• 

• 

-P 

co 

CO 

121 

• 

•  • 

t> 

CO 

w 

-P 

> 

co  co 

-H 

1 

1 

P  P 

P3 

CD 

1 

• 

• 

• 

a 

• 

o 

• 

CD 

• 

• 

CO 

-p 

rH 

o 

• 

•  © 

i— 1 

rH 

rH 

rH 

rH  3 

• 

• 

• 

o 

rH 

o 

•H 

• 

• 

• 

O 

d  rH 

CO 

CO 

o 

CO 

CO 

51 

CO 

CO 

|S5 

o 

P=  « 

d 

o 

d 


Cj 

o 

•H 
Sh 

M 


•J 

co 

© 


Cj  MH 

3 

O  «m 
O  O 

©  rH 
Cj  rH 
•H  cj 

Ph  T3 
©  Ci 

w  d 
o 

>~3  © 

Ci 

-d  d 

3^ 
a  cj 

o  O 

CO  P 

rM  hD 


to 


ci 

,d 

o 

a. 

-p 

rH 

o 

rH 

© 

•H 

CO 

d 

© 

-P 

d 

bD 

S3 

•H 

o 

Sh 

-P 

Sh 

S3 

•H 

© 

a 

CO 

ci 

© 

o 

«> 

•H 

•P 

o 

rH 

CJ 

M 

O 

3 

o 

Ph 

O 

o 

S3 

Cm 

Sh 

O 

43 

© 

d 

XJ 

CO 

P 

P 

o 

3 

Sh 

S3 

O 

d 

p 

CO 

Ph 

rH 

1 

1 

© 

P 

ci 

P 

Sh 

© 

1 

43 

d 

P 

rH 

3 

rH 

O 

•H 

CO 

[S 

i  t 

r< 

• 

o 

© 

Sh 

• 

d 

rH 

o 

rj 
M 

CO 

f — 1 
M 

o 

o 

Cm 

■H 

jp 

w 

uj 

jp 

d 

CO 

rH 

s 

rf 
w 

Cm 

*H 

W 

hD 

Q 

, — | 

Q 

o 

P 

if 

© 

CO 

•ri 

d 

rH 

© 

d 

•H 

d 

CO 

!>* 

r  J 

M 

© 

o 

•H 

d 

CO 

-P 

d 

CO 

♦> 

© 

>>  43 

Sh 

HP 

d 

CJ 

rH 
rH 

d 

•H 

rH 

© 

© 

Sh 

3 

Ph  rH 

O 

© 

(3 

Sh 

•iH 

d 

O 

© 

P 

> 

o 

43 

© 

d 

Hp 

o 

© 

u 

o 

Sh 

43 

O 

CO 

O 

co  ci 

43  © 

p  © 

S3  43 

S  © 
> 

O  d 

CO 

-P  43 

co  P> 

d  53 

rH  g 

© 

43  Sh 

P  © 


Sh 
O 
CM 

d 
-P 


© 
P 
O 


Sh 

d 
© 

Sh 

c2 


1     '  <• 


l       «  ••  F.I 


?     i     »  .: 


1     »     »     t     .     .  • 


1  ! 
•  t 


-    11  m 


•  I 

co  o  *d 

to  U  ©  u 

>*  o  u  o 


©  O  -P  O  fc, 

j3  In  b  •  O 

o   •  d  w  o 

Pi  fafl  ft  fc,  © 

H  >  >»  h 


CO 
EH 


CO 

O  h 

S  a 

EH  03 


©  c5 


03  -p 

S  Pi 
O  JO 


bjO-P 

■3  is 


O  I 
rH 
I 


If 


U3 

pt 


CO 

■ot 


CO 


tH  ♦ 

•P 
3 
O 

4 


"ft  a 


ft  d 


© 


•^1 

M| 

© 

M  | 

-p 

«l 

cq  j 

SI 

w» 

PI 

<J| 

^1 

al 

o| 

o  | 

»l 

ol 
e| 
wl 
«l 
o| 


P4I 

w» 
Ss| 
o| 


rH 

LO 

CO 

CO 

LO 

CO 

LO 

LO 

CO 

LO 

NT 

Q 

LO 

rH 

CO 

co 

Q 

CO 

rH 

rH 

rH 

rH 

o 

rH 

CO  LO 

CM 

CO 

LO 

CM 

rH 

rH 

CO 

CO 

CM 

rH 

LO 

CO 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

CO 

LO 

CO  CM 

IS 

M 

CO 

rH 

o 

rH 

o 

co 

CO 

o 

rH 

rH 

rH 

rH 

rH 

tH 

CO 

LO 

LO 

Cm 

(—3 

rH 

CO 

LO 

o 

o 

IO 

LO 

CM 

CO 

CO 

rH 

o 

• 

• 

• 

* 

• 

» 

• 

• 

• 

• 

• 

• 

• 

t 

• 

• 

• 

« 

« 

LO 

co 

CO 

CO 

o 

O 

CO 

CO 

o 

o 

rH 

co 

LO 

LO 

co 

o 

rH 

rH 

rH 

o 

CD 

rH 

Q 

CM 

CO 

o 

LO 

co 

CD 

rH 

o 

• 

• 

• 

• 

if 

• 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

CM 

CTJ 

LO 

rH 

IQ 

rH 

o 

CO 

o- 

o 

LO 

o 

LO 

o 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

d 

d 

d 

CO 

d 

d 

d 

d 

■rH 

CD  CO 

r—j 

CM 

| 

LO 

rH 

LO 

co 

CO 

co 

CO 

o 

CM 

• 

• 

• 

• 

• 

• 

• 

# 

* 

• 

• 

• 

* 

• 

• 

• 

• 

O 

(S 

LO 

CO 

LO 

CO 

CM 

CO 

OS 

o 

cn 

CM 

CO 

CO 

rH 

H 

rH 

rH 

rH 

rH 

rH 

00 

LO 

co 

rH 

CO 

CO 

(V 

io 

o 

CD 

O 

CM 

O 

CO 

co 

rH  O 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

■ 

« 

• 

• 

• 

• 

» 

• 

• 

O 

to 

CO 

LO 

co 

LO 

rH 

rH 

H' 

CO 

o 

CM 

rH 

CM 

o 

LO 

o 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

rH 

rH 

d 

d 

d 

d 

d 

d 

c3 

d 

d 

d 

d 

d 

00  CO 

CD 

CM 

CO 

rH 

co 

o 

LO 

o 

CO 

CTJ 

rH 

CO 

CO 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

cn 

CO 

00 

CO 

tO 

rH 

O 

o 

CM 

CM 

t— 

co 

p- 

CO 

o 

CO 

CO 

rH 

rH 

rH 

CO 

rH 

CM 

CO 

CO 

LO 

co 

CO 

rH 

I1 

CO 

CO 

CO 

CO 

rH 

LO 

CO 

CM 

CO 

CO 

CO 

t> 

rH 

CM 

H 

LO 

CO 

CM 

CM 

CM 

ca 

CO 
1 

CM 

1 

1 

1 

1 

1 

1 

-  1 

1 

1 

I 

1 

1 

t 

1 

1 

I 

1 

1 

<}» 

-ft 

-4* 

tH 

«* 

CO 

CO 

CO 

co 

CO 

CO 

o 

o  o  o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

O 

O 

o 

a  o  o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

LO 

O 

CO 

CO  CO  CO 

CO 

o 

o 

CM 

o 

CO 

CM 

CO 

CM 

CO 

cn 

cn 

CO 

co-  co  co 

CO 

fr- 

ts 

Cv 

o 

CO 

LO 

LO 

CO 

o 

LO 

LO 

w 

www 

W 

w 

w 

m 

w 

W 

W 

w 

w 

W 

W 

CO 

^  CD  03 

C71 

CO 

CO 

LO 

CO 

to 

CTJ 

to 

CO 

LO 

LO 

LO  LO  CO 

CO 

LO 

co 

LO 

LO 

LO 

C^J 

LO 

co 

CO 

ta 

& 

SS5 

S25 

CO 

523  52! 

{25 

f25 

CO 

CO 

LO 

CO  to  "«P 

LO 

CM 

en 

CO 

p 

CJ3 

03 

LO 

CM 

LO 

<^< 

HI 

to 

<f 

CO 

CM 

«# 

rH 

rH 

o 

CM  CM 

LO 

01 

CO 

rH 

LO 

CM 

C7> 

CO 

rH 

CO 

CO  CO  CM 

CM 

rH 

CM 

rH 

CO 

CO 

CO 

rH 

rH 

CM 

ho 

» 

• 

• 

• 

> 

>   >  > 

t> 

> 

> 

> 

> 

a 

> 

> 

> 

> 

CO 

to 

03 

©    03  © 

O 

© 

© 

o 

X) 

o 

© 

o 

© 

CO 

S3  is;  3  S 

ss;  fsi  & 

M 

{25  5Si 

S25 

rH 

rH 

o  o 

CM  O 


o 
o 

co 


CO 


CM 


O-  CO  LO 


W 

a 

•H 

ft 
CO 


CQ  Et,  O  O 


© 

r« 

•H 

O 

d 

U 

o 

•H 

u 

d 

o 

S-. 

r^ 

o 

© 

CJ 

© 

Pi 

u 

d 

d 

rH 

CO 

© 

•P 

© 

© 

ft  PS 

o 

CO  -H 

©  m  a 

O  "rj 

O  P 
fti  CO 

Pi 

o 

•H 

to 

•H 

> 

© 

O 


o 
p 

p 
o 

© 

^3 
co 


•H 

ft 

d 

© 

rH 

© 

I 

d 


-  12 


CO        o  tf 

U  *H    ©  U 

>H    o  u  o 


CO 
© 

o 

S3 


O  -P  O 

Sw   W  • 

•  d  w 

ta)  ft  t, 

4  » 


W 

EH  (D 

>H 


8£ 


©  +> 
o  o 


•  o 

bJD  -P 


O  I 

hD  rH 
<  I 


1X5 

ot 

faflrH 
^  I 


co 
>«H 
o  I 

faO  rH 

<!  » 

to 


£3 


I,   U)  6  ft  P! 

&,  S    «    Q  rH 

«J       tO  O  — 


•P 
3 
O 

3 


© 
-p 

a 


H 

3 


rH 


0 


EH 

O 

© 
CO 

o  © 

©  fi 

!i  3 
o  s 


u 

x)  01 


g 
o 

© 
CO 

°8 


© 
w 

O 

o 

g 

S3 

CO 


•h  «a 
u 


IT** 

c> 

rH 

rH 

CM 

CM 

• 

• 

• 

• 

o- 

CO 

CO 

cd 

CD 

CM 

CO 

1 

• 

• 

• 

LO 

cm 

C- 

tO 

LO 

• 

• 

• 

• 

o 

N 

rH 

rH 

CO 

co 

rH 

CO 

• 

• 

• 

• 

o 

N 

CM 

rH 

rH 

rH 

rH 

CM 

CO 

CO 

rH 

• 

• 

• 

• 

, — | 

Q 

rH 

rH 

rH 

rH 

tO 

OS 

o 

• 

• 

• 

4 

Q 

V\* 

co 

CO 

CO 

CO 

CD 

CO 

CD 

C\J 

CM 

CM 

CM 

1 

1 

1 

to 

CO 

CO 

CO 

O 

CO 

o 

O 

LO 

cd 

to 

o 

cd 

o 

rH 

LO 

LO 

ITS 

LO 

W  M  H  H 
co  to  Oh|m 
to  to  ^  lo 

CO 


CO  CO  CO  CO 
H/t  CM  «H  O 
rH  rH  rH  rH 


CO  CO  CM  •f-f 
rH       cO  JO 


tO  rH  CO  CM 
r#  ^  LO  <sj( 
r-i  r-i  r-4 


3 

in 

CO 

a 

•H 

•P 

© 

a 

-p 

u 

c 

o 

3 

3 

>>  S3 

CD 

© 

o 

£ 

CD 

rH 

-p 

3 

O 

Ph 

03 

rH 

•H 

QQ 

m 

3 

EH 

oosnso  to 

H  H        rH  iH 


CO  CO  CM  CO  O  CO  LO 
•  •••••• 

<#  ^  COH  O  O  ^ 
CM  rH         rH  rH  CM  rH 


LO  H^  CM  LO  O  CM  t- 

•  «•«*•• 

O  CO  t>-  CO   CO  CO  rH 

CM  rH  rH 


H  U5  tO  O)  N  £\j  N 

•  •••••• 

CM  CM  O   CO  CM  CD  ^ 

CM  CM  rH  rH 


CO 


rH  CO 
•    •  ■ 

CM  LO 


I     I  I 


O  CO  CO  CM  CO  LO 
»•••«•• 

CO  O  O  LO  ^  O  rH 
CO  CM  rH  rH  rH  CM  CM 


rH  tO  O  CD  CM  «-H  CD 
•  •••••• 

rH  LO  rH  rH  CO  O  CO 
CD  LO  CO         CO  CO  LO 


C—  O  CD  CD  CD  CD 

CM  CO  CM  CM  CM  CM  rH 

I  I  I  I      I  I  I 

CO  CO  CO  CO  CO  CO  H< 


LO  o  o  o  o  o  o 

N  O  rt  O  ^  O  ^ 

rH  CO  ^  ^  tO  O  N 

O  LO  LO  LO  lO  CO  LO 


pq  W  w  pq  w  W  W 

S  N  O  CO  CO  IS  w 
to  CO  <^  CO  CO  CO  ^ 


CO  CO  CO  CO  CO  to  CO 
t>~  CO  rH  CO  CD  CO  CO 
rH 


CO  CO  CM  CO  rH  OS  CO 
H  CO  CO  rH  CM 


CO 

in  ^  co  h  oi  ^  to 

to  to  LO  to       co  CO 

r-t  r-i  r-^  r-{        r-i  t^i 


CO 

si 

•H  T5 

0)      -P  o 

rW  OS 

aj  3 

r-l  O  +1     ft  L, 

a  o  cjw  o 

>S  01  CD 

S3  ©  >>-P  O  -P  1L, 

O  f)  (D  >i  -HO 

^  t,  H   O  -0   g  H 

^  3  OHH 


CO 

faO 

C  S3 

•H  ffl 


o 


Ph 


CO 


CO 


CM 


CO 

o 

CM 


CO 
CM 


CO 
CO 

co 


CO 


CD 


rH 
CO 
I 

CO 


LO 


LO 


co 

CO 


LO 

to 


CO 


S3  O  O  <H  O  3  e5 
^  cq  S3  W  c5  co  6h 


O 

CS 


U 

o 

XJ 
•H 
CD 

| 

o 

co 


CM  rH 
rH 


CO  CD  CO 

»  •  » 

CO  to  o- 

CO  CM 


O  CO 
•  ■  *  I 

rH  CO 
CM  rH 


LO  CD  CO 

•  •  • 

O  t)<  C-> 

CO  CM 


C-  LO  H/ 

•  •  • 

CO  CO  c- 

CO  CM  rH 


H  O 

■*  co  to 

^  CO  rH 


CM  CM  CM 

•  •  • 

CM  CO 

rH  CO  •vt* 


OO  N 

CO  CO  CM 

I     I  I 

CO  cO  CO 


o  o  o 

CO  O  LO 

O  CM 

s  s  ■* 


www 

LO   LO  t> 


co  co  co 
tji  ^  to 


CO  CO  CM 
rH  rH  CM 


<5 

CO  CO  rH 
CO  CO  IS 


rH 

CM 

c 

4 

O 

o 

© 

JB 

La 

La 

CD 

rH 

xs 

XI 

d 

•  H 

<H 

O 

O 

Ih 

u 

u 

© 

CD 

CD 

> 

4! 

O 

o 

a 

Ox) 


pg 

C3 


N  O  C- 
rH  rH 


tO  CD  CO  CM 

•  •  •  « 

CO  LO  ^  O 

CO  CM  CM  rH 


O  CO  LO  O 

•  •     •  • 

H  CO  O  CO 

CM  rH  CM 


LO  CD  rH 

*  •  * 

O  CM 

CO  CM  CM 


t>  to  CO  CO 

•  •  •  • 

CO  CO  rH  CM 

CO  CM  CO  rH 


rH  O  O  £— 

•  •  •  * 

*H  co  co  co 

H<  CO  CO  rH 


CM  CM  rH 

•  •  • 

CM  ^  rH 

rH  CO  CO 


O  O  t-  rH 

CO  CO  CM  CO 

I  I  I  I 

CO  CO  CO  CO 


o  o 

CO  O 

^  o 


w  w  m 

LO  LO  tS- 

"tf  <H  CO 


o 

CO 
LO 


9 


CO  CO  CO 
^  N  CO 


CO  CO   CO  CO 


CO 
CD 


CO  LO 
COLO 
rH  rH 


I 

M      <H  CM 


« 

O 

{2! 

©  © 

rM  M 

333 


o 

© 


T3 
•H 

o 

© 


•H  C3 

o  o 

©  -p 


Sh 
•H 
O 
> 

© 
to 
© 


e 
TJ 

O 
>> 

cJ 

rH 

© 

co 
© 
-P 

o 

a 

>> 
© 
> 
hi 

3 
co 


© 
U 
3 
faD 
»H 
CH 

© 

> 

•H 
+> 

CS 

-P 
S3 
© 

Eh 


U 

©  t> 

© 
CQ 


-  13  - 


o 

CO 


t 

J_, 

o 

u  o 

w 

o 

o 

-p 

O 

r! 

w 

•  o 

• 

rf 

VJ 

§ 

P-, 

J*  o 

> 

*-t 

^— ^ 

th 

w 

ft 

o 

$_, 

O  1 

(0 

cS 

hO  rH 

o 

(H 

o 

<  1 

05 

-P 

^( 

© 

oi 

O  1 

o 

fclO  r-H 

O 

O  >H 

•3  1 

hJO 

a 

© 

CD 

«^ 

o 

-P 

O  1 

W)  rH 

<;  t 

M 

CO 

i     •  Q 


ft  C 

©  rH 


■H     •    £  -P  • 


-P 
3 
O 


-P 


© 
rH 

pq 


© 


I4 

en 
* 

CO 

a  u 

O  CD 
faO  rQ 

©  s 
J?  3 

O  S3 


tj  CO 


O 
o 

o 

CO 

=8 


© 
w 

3 
o 

•I 

CO 


T3 

-p 

o 
o 


OS 
eq 
> 

o 


t-  oo  o  co  in 


co  cr>  co  co  lo  o 

CD  N  tO  O  ^  ifl 
CM  CM  rH  CM 


in  n  io  n  s  o 

LO  CO  Oi   CO  fH  O 
rH    r-H   rH  C\J 


cn  cd  w  N  o 
»•»••» 

O)  H  O)  CO 
N  H  H  (\J 


CO  rH 
I     •  • 

r-i  CM 


LO 


LO 
CO 


to  H  H  m  ^  05 
•  ••••• 

o  to  s  o  h  m 

H  H  CM  CJ  CJ  CO 


LO  O- 


H  ^  CD  D> 


rH  O  CO  O  tO  N 
CO  CO   CO  CO  LO  CD 


CO'  CO  CO  CO-  CO 
N  N  N  N  H  N 
I      I      I      I      I  I 

CO  CO  CO  CO  to 


O  O  O  O  O  O 

C-  O  LO  o  c*- 

cn  to  co  O  n  O 

LO  LO  CO   CO  LO 


pq  pq  pq  pq  pq  pq 

CO  LO  i — I  N  C  O  CO 

co  to  ^  rt  ^  co 


CO  CO  «)  CO  CO  r=3 
CO  rH  CO   CO  CO 


LO 

CO  CM  CO  Oi  CO  N 

CO  °8  CM  V3 

■# 

CM 

<} 

S  H  CO  ^  LO  CM 

CO  CM  CO  CO  CO  rH 

rH  CM  rH  rH  i— I  CM 


pq| 

o| 

<!| 
SI 
Hj 
<!| 
«! 

Q| 
<\ 

M| 
«l 
§! 
&\ 
^\ 

o| 
o| 

«l 

pq| 

o| 

^1 


LO 


o 

* 

LO 
CM 


o 

* 

o 

CM 


O 
• 

co 

CM 


LO 
LO 

cO 


C75 


CO 


CTi 


CM 

CD 


CO 
CM 
I 

CO 


O 
t>- 

o 

lO 


pq 

co 

CO 


2 


rH 

CM 


t—  r>-  lo 

rH  rH  rH 


CM  CJ>  CT>  O 


lo  o  c~- 

rH 


t—  LO  CM  O 
«     •     •  » 

CO  CD  CO  O 
CM 


N  N  O)  O 

•     •  •  * 

IS  CO  O)  CO 

rH  CM 


C—  CO  CO  LO 

•  •  •  • 

CM  ^1  ^  LO 

i — I  rH  i — 1  cO 


lO  ^  H  0> 

•     •     •  • 

O)  CO  to  0> 

rH  rH  CO 


vf  CO  C—  Oi 

•     •     •  • 

CO    CO  O  CM 

CM         CO  CT> 


CO  CO   CO  CO 
CM  CM  CM  CM 
111  I 
CO  CO  CO  CO 


LO  O  O  O 

cm  lo  a  o- 

d  O  to  o 

CO  LO  LO 


pq  pq  pq  pq 

tO  CM  LO  CO 
to  CO  CO  CO 


CO  M  S 
tO  H 


LO 

•  01  CO  CM  CM 
CM  CM  =8  CO 

CM 


CM  CO  rH  CM 
CM  CM  CM  rH 
CM  CM  CM  CM 


S  -P 

a  cj 

U)  M  Q  rH 
M  O  C?  H 
rE   3  ©  O 

W  r-i  S 


cq 
pq 
« 

§ 

M 


LO 
CJ3 


co 


CO 
» 

rH 


CO 


CO 
CO 


CM 
rH 


CM 
I 

co 


O 

o 

LO 


pq 
en 

CM 


CO 


CO 

CO 


CM 


a 

•H 

CC5 
-P 

3 
O 


o 
3 

^3 


fH 


O 

-3 


N  CCi  CO  H  O  N  O 
rH  rH  rH  rH  rH 


LO  O-  Oi  ^  CO  O  CO 
*•••••« 

Oi  ^  tO  CO  i — I  O  CO 
rH         CM  t— I 


CO  CO  CM  CO  CO  O  CO 
CO   CO    CO  ^   LO   CO  LO 


CO  ^  H  s 


t-  O 


LO         C-  O  CM  OS 
rH         CM  rH 


CO  CO  CO  CO 

^  CO  Oi  CM 
rH         rH  rH 


t>- 
Oi 


CO  O  O  CO  H  CO  O) 
*•#«••• 

lO  S  CM  H  rl  ^  00 
rH         CM  rH  tO  rH 


CM  CM   Oi  Oi   CO  CM  CM 

r-i  CO  N  O  CO   CO  LO 
rH  LO  CO  CS-  CO  CM 


S  CO  CO  CO  Oi  Oi  t— 

CM  CM  CM  CM  CM  CM  CM 

I  I  I  I      I  I  I 

CO  CO  CO  cO  CO  CO  CO 


O  O  O  CO  O  O  co 

O  O  O  Oi  LO  ^  Oi 

■  CO  Oi  O  CO  CO  CM 

LO  LO  LO  CO  LO  LO 


pq  pq  pq  pq  pq  pq  pq 

O)  O  lO  CO  ^  CO  Oi 

cm  co  co  co  co  co  cM 


CO  CO  CO  CO  CO  CO  CO 
N  CO  CM  H  CD  (O 
l—ir-\r-ir-i  rH 


CO  ^  rH  CO  CO  rH  CO 
CO         CM         CM  CM  CM 


H  CO  tO  H  ^  Oi 
<sP        to  ^  CO 
CM  CM  rH  rH  CO  CM  Oi 


-  14  - 


•  i 

Jn  <V-*  © 
>H    O  O 


CO  f-i       'h  tJ 

<D  O  -P    O  fn 

X  ^    K>     *  O 

O  «    Ctf   CO  O 

d  U)Ah  ID 

- —  -tj 


-P  ^ 
ft  O 
CD  £ 

fi  EH 

fn 

CD 


O  ! 

<  I 


-P 

LTD 

u 

© 

a 

O  1 

o 

bflrH 

CD 

s 

<  » 

© 

CD 

© 

ot 

On 

on 

CO 

>   ••  © 

H  bO-P 


$1 
ft  H 


•H 

-P 
O 


<i  CO  fS 


-p  • 

ft  C 


-P 


r-l 


a 

04 


© 

CO 

o  © 

W>rQ 

©  fc! 

O  S 


h 

£  © 

O  «3 

©  d" 
CO  o 
o 

<« 

»1 

g  CQ 

•H  «8 
Si 

ft 


•P 

a 
o 
o 


> 
t— ( 

O 

w 


O  N  O 


CD  <g 
CD  O 


0)CD05^HO)COCOSHN  O- 


CD 

CM 

CM 

CO 

CO 

to 

LO 

CO 

<H 

CO 

• 

• 

• 

• 

• 

• 

• 

» 

• 

• 

• 

• 

• 

co 

CO 

CM 

CO 
CM 

CM 
rH 

LO 

CO 

co 

CM 

GO 

o 
(— 1 

C— 

rH 

CD 

CD 

CO 

• 

« 

• 

rH 

rH 

CM  CM  CO 

•  •  » 

CM  CD  00 

CM  rH 


£3 
vH 

C$  © 

©  -P  bJD 

3  "H 

Q  « 


o  ^  u 
>  it 

•Hps! 
<~t  53  -P 
O  CO  CO 


> 

n 

6h 


O 
CO 


to 


CO 


> 

(-H 
« 

O 
O 

w 


o 

C5 
O 

o 


> 

M 

Pi 


CO 


<Ji  o> 

r— I 


tO  to  LO 

•  •  • 

CM  rH  C- 

i — I  LO  rH 


o 

rH 

CD 

CD 

CO 

CM 

o 

•f 

cm 

o 

rH 

o 

CM 

o 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

rH 

CD 

CO 

CM 

LO 

CM 

oo 

o 

CM 

o 

LO 

CD 

CO 

LO 

00 

Cfc 

rH 

rH 

rH 

CM 

co 

3 

rH 

00 

CO 

© 

CM 

o 

O 

CO 

CO 

rH 

o 

rH 

to 

• 

• 

• 

• 

O 

• 

• 

• 

• 

• 

• 

• 

• 

• 

♦ 

• 

CM 

o 

CO 

CD 

o 

rH 

rH 

rH 

CO 

CO 

CD 

00 

CM 

rH 

Tr 

rH 

co 

rH 

rH 

rH 

LO 

t>- 

o 

CD 

CM 

t1- 

• 

1   •  • 

I  • 

• 

• 

•  1 

1 

• 

• 

• 

o 

LO 

CM 

CD 

3 

CO 

LO 

CO 

rH 

LO 

rH 

rH 

rH 

LO 

co 

o 

LO 

rH 

CO 

CO 

LO 

LO 

rH 

<4< 

O 

to 

rH 

LO 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

■ 

• 

« 

• 

• 

• 

• 

• 

co 

LO 

CO 

CO 

rH 

CO 

LO 

CD 

rH 

rH 

o 

00  O 

CM 

rH 

rH 

rH 

rH 

rH 

LO 

rH 

CM 

rH 

CO 

CM 

rH 

LO 

CO 

CM 

rH 

CM 

rH 

CM 

CD 

CM 

LO 

rH 

t> 

a! 

rH 

rH 

to 

CO 

• 

• 

• 

* 

• 

• 

• 

CM 

CD 

rH 

CO 

CO 

rH 

rH 

CO 

CO 

CO 

c-~ 

CM 

CO 

CO 

-V 

rH 

HH 

o 

rH 

to 

rH 

H^ 

LO 

r*l 

LO 

CO 

CO 

rH 

rH 

rH 

CD 

CO 

t"- 

CO 

CD 

CD 

rH 

CO 

CO 

t- 

CO 

o 

CO 

rH 

CO 

rH- 

CO 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CM 

CM 

CM 

CM 

rH 

CM 

CM 

CO 
1 

CM 

CO 

CM 

CM 

1 

1 

t 

1 

I 

1 

1 

1 

» 

1 

•  1 

-  1 

1 

•      •  1 

1 

1 

CO 

CO 

CO 

co 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

O 

o 

o 

O 

o 

o 

o 

o 

o 

LO 

O 

o 

o 

o 

o 

O 

o 

o 

o 

O 

LO 

o 

CO 

LO 

o 

CD 

LO 

o 

o 

o 

O 

O 

o 

o 

o 

co 

rH 

CD 

t>- 

LO 

CO 

o 

LO 

CM 

CO 

fi 

to 

CO 

LO 

CD 

t*- 

CO 

to 

LO 

LO 

CO 

LO 

LO 

^ 

CO 

LO 

CO 

LO 

CO 

P3 

m 

W 

w 

m 

w 

w 

w 

w 

m 

w 

H 

w 

w 

H  N  CD 

rH 

CO 

CD 

CO 

CO 

CD 

CO  rJCJ  CO 

o 

O 

CO 

CO 

o 

CO 

CO  HW 

CO 

CM 

CO 

CM 

rH 

CM 

rH 

CM 

rH 

CO 

CO 

to 

CO 

tO 

CO 

CO 

CO 

CO 

CO 

CO 

to 

CO 

02 

CO 

C/3 

CO 

CO 

CO 

to 

CO 

cn 

LX> 

LO 

rH 

to 

rH 

CO 

CO 

cO 

CO 

r>- 

CM 

co 

CO 

rH 

rH 

CM 

CM 

CM 

CM 

rH 

rH 

rH 

rH 

rH 

rH 

O 

o 

S 

co 

CO 

rH 

LO 

rH 

rH 

rH 

to 

CM 

CO 

CO 

LO 

rH 

CO 

to 

CM 

CM 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CQ 

CO 

LO 

f~ 

CO 

rH 

rH 

LO 

CO 

rH 

rH 

CM 

LO 

rH 

rH 

rH 

CM 

rH 

CO 

H< 

CM 

CM 

CM 

CO 

CM 

LO 

CO 

CO 

CO 

CO 

to 

LO 

LO 

CM 

CO 

CM 

CO 

CO 

co 

to 

CO 

CO 

CO 

CO 

CO 

CO 

o> 

CO 

CO 

H* 

T3 
O 
O 

W 
• 

i 
i 

■P  rM 

o  s  a 
M  -h  © 
o 

ft  o 


I*    «  rH 

d  O  h 

©  rH  .H 
rH  X  -P 
O  ft  CO 


O 
•H 

CO 
•H 

r> 
© 

»H 

Ih 

O 

a 


o 
-p 

-p 

o 

© 

•r-j 

r© 

3 
co 


o 

•H 

rd 

ft 

Sh 

© 

rH 

© 
EH 

I 

aS 


* 


♦  »    *  t    *     *  » -  J  /     »  ^ 


-  15  - 


to         O  T) 

u  <h  o  u 

tH    O   Jh  O 


CO   h        <V-4  tJ 

©   O  -P    O  U 

^   <H    W      •  O 

o    •  d  w  o 

C!   W)  ft  ^  o 


-p 

Ck  o 

CD  3 
Q  EH 

-P 
5= 


o  I 

tp<H 
<  I 


©  05 

'  © 


©  o  >h 

■=4  ©  -p 

H 
O 


s 


■J    •  O 

■(  &0-P 


CO 

of 

CO 


rH  _r; 

•h  •  q3  « 

^,  too  o  a,  £ 

<  <^  ca 


•P 
o 


© 
-p 


rH 

w 


© 

a? 


a. 

EH 


© 
co 

o  © 

©  £ 

O  S 


>> 
Si 

CJ 

tl  CO 

© 

O  CO 
©  3 

co  o 

< 

>>  2 

g  CO 

•h  =a 


CO 

CT> 

co 

rH 

cn 

CO 

LO 

LO 

cn 

CM 

CO 

o 

CM 

CM 

LO 

o 

CO 

O  CM 

• 

• 

• 

• 

G 

a 

0 

• 

• 

• 

e 

O 

LO 

o 

CO 

to 

co 

cn 

LO 

CM 

rH 

rH 

CM 

rH 

CM 

co 

CM 

rH 

CM 

CO 

o 

cn 

rH 

CM 

LO 

cn 

CO 

OS 

1 

• 

• 

e 

o 

• 

• 

• 

« 

• 

cn 

o 

LO 

co 

CM 

CM 

rH 

CD 

CO  CM 

rH 

rH 

rH 

CM 

CM 

rH 

1 

o 

CO 

CO 

to 

CM 

© 

CO 

CO  CO 

• 

• 

• 

• 

• 

0 

• 

o 

• 

0 

• 

o 

o 

o 

CO 

CO 

rH 

o- 

c3 

cn 

cn 

rH 

CM 

rH 

rH 

CO 

CM 

J-. 

rH 

rH 

rH 

co 

LO 

o 

LO 

CO 

• 

• 

• 

• 

• 

I 

•  • 

| 

• 

jj 

■ 

| 

in 

a> 

m 

o 

LO 

CM 

CM 

rH 

rH 

to 

LO 

rH 

CO 

rH 

CO 

cn 

cn 

CO 

CO 

O 

CO 

rH 

rH 

• 

• 

• 

• 

* 

• 

• 

• 

• 

c 

• 

» 

CO 

to 

CO 

LO 

en 

LO 

CO 

co 

CO 

C- 

rH 

CM 

~H 

LO 

CO 

rH 

CM 

CO 

OS 

CO 

CO 

CM 

CO 

LO 

CM 

co 

CO 

O 

rH 

• 

• 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

LO 

CO 

CO 

CO 

rH 

CO 

o 

to 

o 

H1 

CO 

rH 

O 

rH 

rH 

LO 

CO 

CM 

rH 

<H 

rH 

rH 

rH 

rH 

CO 

CO 

LO 

f>- 

CM 

t>- 

LO 

CO 

rH 

rH 

CM 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

1 

1 

1 

1 

! 

t 

t 

1 

1 

1 

~f 

-v 

CO 

CO 

CO 

CO 

CO 

to 

CO 

CO 

o 

o 

to 

o 

o 

o 

m 

O 

o 

o 

o 

o 

o 

o 

CM 

co  o 

LO 

LO 

O 

CO 

CM 

on 

o 

.-ft 

LO 

•  CO 

CO 

LO 

t>- 

CO 

o- 

CO 

cn 

LO 

to 

CO 

CM 

LO 

CM 

CO 

cO 

LO 

w 

W 

W 

W  W 

W 

w 

H 

W 

Is 

HjWtS- 

c- 

CO 

rH 

CO  H  OJH  01  t>~ 

t- 

CO 

CO 

rr- 

CO 

to 

CO 

CO 

CO 

n 

CO 

CO 

co 

CO 

CO 

CO 

LO 

CO 

cn 

CO 

CO 

CO 

LO. 

rH 

CM 

co 

rH 

CM 

CM 

CM 

rH 

rH 

rH 

rH 

rH 

CM 

LO 
LO  rH 

cO  =8 


CM  rH 

on  cn 

LO  LO 


© 

© 

•H 

w  PS 

i  © 
o  > 

a  a 

rH  CD 

o 


H  N  CM  tO  <=f  LO  COrH^LO 
CM         rH  CM  CM  CO-  CM  CM  rH  rH 


HHwSHHtOHCMH 
LOCMCMCMlOCOLO^LOCM 

locolocOcolololololo 


o 

•H 

©  +> 


ad 

EH 

i 

A  I 
to  p 
S  CO 

rQ 

C!  © 

©  TS 

M 

-P  cS 

o  o 

H  +5 

rH 

c3  oj 
X!  £1 


«  o  o  o 


CO 

w  © 

Oh  N 

O  O 


o 
o 


a 

H 
>i-P 

s;  CO 


© 

1 
O 
rH 


co| 

<5| 
SI 

(H| 

«l 

«l 
o| 
m| 

ail 

Ml 

Eh  I 
SI 


LO 


o 


o 
o 


o 
o 


to 

CO 
CO 


o 

CO 

I 

CO 


o 
o 
on 


CO 


CO 

cn 

CM 


co 

CM 
<# 
LO 
CM 


CM 

on 


cn 


co 

CO 


CO 
o 


CO 

on 


O 
* 

rH 
rH 


CM 

to 


LO 
I 


o 
o 

CM 
CO 


rH 


CO 
CO 


CM 

CM 

on 


9 

© 

© 

U 

© 

1 

o 

1 

© 

rH 

u 

CO 

M 

© 

CO 

> 

o 

rH 

rH 

rH 

Si 

LO  N  S 


^  co  cn 
•  *  • 

N  CO  H 
CM 


CM  O  © 
•     •  t> 

co  co  ci 

rH  U 
EH 


H  H  ^ 

•     •  • 

CO  t-  CO 
CM 


CO 


CO 

I  • 

o 


XI 

LO  ©  O 
t    r*)  • 

cnrf  O 
© 


co 

CM 


o 
o 


co 

CM 
I 

co 


o  o  o 

O-  O  LO 

CO  cn  cO 

CO  C—  CO 


WWW 

CO  CO  LO 
CM  CO  CM 


CO  CO  CO 
CO  CO  CO 
CO  CO  CO 


t>-  <sF  rH 


CO  CM  rH 
O-  LO  t- 

cn  cn  cn 


©  © 

©  © 

J-.  U 

o  o 


U  Xi  -P 

©  CO  u 

J  H  oj 

«  w  w 


1 


« 


-  16  - 


tH  o  u  o 


©  o  4s    O  ^ 

<^  w   •  o 

O     •  M  O 

c  to)  q<  iL,  © 

n   >  Is 

a! 

m 
ot 

rH 
<  I 

rH 

CD 

ot 

CO 


Ph  cj 

0)  M 


rH  ^-n 
■H    *  fS  9  • 

$h  ho  o  a 
^co^ 


© 
-P 


> 
O 
rH 
Ph 


© 

cd 


© 

CO 
o  © 

bjO  £i 
©  S 

S  J 


© 

CO 
Is 

g 

»H  Sh 
ft  W 

•H  •» 
I* 
Ph 


lo 


II 

rH  cO  CO 


s 

CM 

• 

CO 

« 

u 

H<  CO 

o 

rH 

rH 

o 

rH 

• 

* 

• 

CJ 

o 

CO 

rH 

rH 

CO 

• 

• 

• 

LO 

01 

•cH 

rH 

o 

CM 

• 

1 

CO 

CO 
rH 

rH 

rH 

a 

• 

>> 

• 

LO 

d 

rH 

rH 

CO 

-p 

♦ 

• 

co 

CO 

rH 

S3 

rH 

o 

u 

d 

rH 

CO 

CO 

CO 

d 

CM 

1 

1 

CO 

CO 

M 
u 

d 

Ph 
13 

rH 


CO  CO 


rH  (S- 
•  • 

CO  CO 


o  co 
•  • 

O  CO 


rH  r>- 
•  * 


rH  (>- 
•  ♦ 

CO  o- 


©  CD 

O  ♦ 

d  e- 
u 


©  CO 

o  • 

d  co 

J*  rH 


CO 
rH  CM 
I  I 

rH  CO 


-P 

W 

a 

•rl 

Sh 

CU 

to 

CO 

CO 

O 

© 

> 

©  o 

(H 

«  q 
M  « 

•H 

CO 

•H 

d 

© 

d 

-P 

w 

•P 

© 

T3 

© 

•H 

o 

* 

04 

Mo 

o 

u 

o 

1 

u 

8 

-d 

Ph 

d 

rH 

d 

-P 

d 

I 

CO 

CO 

CP 

CO 
CO 


CO 
CO 


* 

o 


o 

CO 


CO 

to 


CM 
• 

ts- 
to 


o 

CO 

I 

to 


co 

s  ° 

O 

O 

o 

o 

o 

8 

cn 

o  o 

o 

LO 

CM 

CO 

CM 

CM 

CM 

rH  CT5 

CO 

rH 

C>- 

rH 

c~ 

LO 

LO 

LO  CO 

CO 

LO 

CO 

CO 

LO 

w 

W 

W  P3 

m 

w 

W 

Kl 

rH 

CT> 

CM  CO 

CO 

rH 

rH 

LO 

rH 

CO 

CM 

CO  CO 

CM 

CO 

CM 

CM 

CM 

CO 

co 

CO  CO 

CO 

co 

to 

co 

CO 

O 

CO 

CO  CM 

CD 

LO 

to 

CO 

cn 

CM 

rH 

rH  tO 

rH 

rH 

rH 

to 

to 

CO 

CO 

CO  LO 

rH 

O 

&* 

CO 

CO 

CM 

CM  CO 

CM 

rH 

rH 

P3 

• 

<4 

rH 

rH  rH 

LO 

tv 

> 

CM 

rH 

CO 

CO 

CO  LO 

CO 

rH 

© 

e'- 

rH 

cn 

CD 

rH  CT) 

CD 

CM 

en 

cn 

rM 

© 
© 

u 
o 

CO 

d 
o 


o| 

&\ 

<!| 

« j 

col 

^1 
o| 
o| 

EH  I 
CO! 
Wf 
1=1 


6 


IS  cn  o  o>  O  01 


CM  CM  LO  rH  CO 
•  •••«• 

CO  CO  rH  LO  CO  CT5 


r— »  CO 

•  •  • 

co  O  O 

rH  rH 


O  CM  CO  «sH 
•     e    «  • 


CO  CO  LO 

•   •  * 

CO  O-  O 


fH  LO  LO 


t>-  LO  <cH 
•     o  • 

LO  LO  CO 


CM  CO  CO  cO 
•    *     •  •■ 

K5  H  H  N 
CO  CO 


'J  O)  o  <o  CO  ^ 

CO  LO  O  rH  O  CM 
H^  CO  CM  CM 


co  CO  CO  CO  co  cO 
CO  C—  CM  CM  CO  C— 
CM  CM  CO  CO  CM  CM 


CM  O  CM  O  CD 
rH  CM  CO  tO  rH 


CM  CO  CO  LO  CM  rH 
CM  ^  CM  rH  ^  ^ 
LI  IS        W  N  S 

© 
© 

Is 

•H  © 
d  M 


© 

$ 


•a 


Sh 

o 

O  M 


r 


d  Q> 

3  Ih 

S  Oh 

§0  t=>  d 

O    •  Is 

O  O  r3J  B-« 


CTj  tO  O 


LO  LO  O 
•     •  • 

^  CM 


LO  CD  b- 

•     •  • 

O  to  cn 

CM  rH 


CO  rH  tO 
•    •  • 

ts-  CO  O 
CO  CM 


O  CM 
•  ■  • 

LO  rH 

CO 


rH  tO  CO 

•    •  • 

CO  CTI  O 

co  to 


CO  o 

O 

CO 

■  «tf  CO  rH 

•  • 

♦ 

• 

• 

• 

•    •  • 

LO 

o 

CO 

rH 

O 

CO  CM  t— 

rH  CO 

LO 

CO 

rH  LO  C- 

rH 

rH 

00 

CO 

CO 

rH 

CT) 

O  ts- 

rH  CM 

CM 

CO 

CM 

rH  CO  CM 

1  1 

1 

1 

1 

•II  1 

^  CO 

CO 

CO 

co 

to 

rH  CO  CO 

O  LO 

o 

O 

LO 

o 

•  O  co  O 

O  rH 

O 

CO 

rH 

o 

O   rH  O 

LO  tO 

o 

ts- 

CM 

co 

rH  O  LO 

CO 

CO 

CO 

to 

rH  CO  co 

W  PQ 

!§■ 

1-=- 

W 

PQ 

^  w  ^ 

rH  tO 

CO 

to 

CO 

^< 

fr-  CO  rH 

co  CO  to 

rH  rH  CD 

rH  CO  rH 


N  (Jl  H 
rH  rH  CO 


CO  rH  cn 

rH  tO  CM 

CM   CO  tS- 

ts- 


*    »    #  • 


f     *         -  » 


\        J  4       «•  • 


-  17  - 


«  i 

w  ox) 

t-i  <Vh  ©  U 

>•*  o  u  o 


10   h  "H  TJ 

©  a  -P   O  h 

<h  «    •  O 

o   •  cS  to  o 

M    >  >>  Jh 


th 

to 

3 

O  1 

P-<  p 

co 

©  £ 

Eh 

«  EH 

© 

<H*  1 

n 

!m 

0 

rH 

-P 

to 

« 

»-< 

O  1 

CO 

© 

©  o 

>H 

<?  1 

CO 

O  I 

hQrH 
I 

CO 


PL.  £ 
CD  M 


•H    •   £  ^  • 

<!  <!  W  O  - — - 


© 
+> 

a 


r-t 


© 


E-* 

© 

CO 

£4  t, 
o  © 
to,© 

CO  E 
O  S3 


cJ 

tJ  w 

C  o 

O  CO 
O  t-i 

©  13 
CO  O 
O 

>i  | 
g  CO 

J-l 

PL. 


in  to  O  0)OtoONlOOOO)005H 
H  H  H        H  rid  H  H        iH  i— 1 


LOCO£>-LOIS-COOTC7JLOLO'~" I  H  H  CO  H 

OrlrlinaSrlNOioOCOrtOfO 
(M  H  CM        CM  LO  CM  lO  ^  <H 


W0>lOO>0O©©O5[O©O)N 
H  H  H        rH        rH  rH  rH  rH 


LO  O  LO  LO  rH  OC\JO  CO  lO  ©  O) 

«    »    9    •  • 

O  O  O  CO  O  O  <H  rH  CSrH   CO  O- 

CM  LO 


O  W  O  N  tO  (D  N 
•     •     •     •    •    •  • 

C-  CT5  O  <— t        to  -ft 


fH  O  C-  CO  O  CO 

•  »••••  o 

lo  co  co  co  O  o  O 

H  tO  W  (H 


•  • 

CO  o 

CM 


OOrHOOlOOCOOtS- 
HOOCMOlOOC— 


CO  O  W  N  «  ffi  CO  N  N   00  CM  CO  t—  O  C— 

•  ••  ••••««••»••« 

N  O  O  UjOt-OlCD^HcO^CMO^ 

cm  <h  cm 


rH  HI  CM   LO  CO 


CO 
CO 


O  co  O  O 

•    •  •'•  • 

O  cm  O 

CM 


©  o 

o  • 

d  O 
u 

H 


O)  O  CM  CM 
•     •     •  • 

s  O  to  O) 


CD 

CO 

CO 

CO 

CO 

i-i 

• 

• 

• 

• 

• 

• 

cn 

CO 

rH 

rs- 

o 

CO 

CO 

CM 

CM 

rH 

CO 

I  I 


CM  O 

CM 

CO 

cd 

CO 

o 

CO 

CO 

CO 

ts- 

HH 

• 

•  ♦ 

• 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

* 

ts- 

CO  ^ 

rH 

O 

CD 

ts- 

o 

LO 

rH 

CO 

co 

rH 

CO 

rH 

3 

CO 

CM 

rH 

rH 

rH 

rH 

rH 

CO 

(OOOOWWOtO 
•  ••00*00 

(O  O  O-H  CO  CO  ©  LO 
CO  rH  W  H  W  IS 


rH  CO  O 

•     •  • 

CO  LO  O 
CO 


^  CO  CO        CO  w 

•    •    •    «    •  ri 

CO  rH  CM  rH  H4  ^ 


+> 
O 

LO  O  ■  GO  CO        CO  N  H  S 
CMCOCMCMrHCMCMcO 
•  I     I     I      I     I      I     I  I 

COtOCOtO^cOcOCO 


CM 

o 

CO 

CM 

O 

CO 

o 

CO 

CD 

O 

O 

LO 

o 

CM 

o 

CO 

CO 

• 

« 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

'• 

• 

0 

o 

CO 

CO 

o 

CO 

CD 

o 

CO 

CO 

o 

O  CD 

o 

co 

CO 

CO 

LO 

CO 

LO 

rH 

rH 

CO 

CO 

rH 

rH 

rH 

ts- 

rH 

ts- 

o 

CO 

O 

rH 

co 

o 

O 

O 

o 

CO 

CM 

CD 

co 

« 

• 

• 

• 

• 

0 

• 

• 

• 

• 

• 

• 

♦ 

• 

* 

• 

e 

0 

LO 

o 

CO 

ts-  O 

CM 

CM 

o 

CO 

o 

o 

CO 

O 

CM 

IS- 

LO 

in 

CO 

CM 

to 

M 

co 

CO 

rH 

rH 

rH 

rH 

rH 

o 

o 

O 

05 

O 

rH 

LO 

rH 

rH 

CD 

rH 

rH 

CO 

rH 

rH 

rH 

CO 

CO 

cO 

CO 

CO 

CM 

CO 

CO 

CM 

CO 

CO 

CM 

CO 

CO 

CM 

CO 

CO 

CO 

1 

8 

1 

1 

1 

t 

•  1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

CO 

CO 

CO 

co 

CO 

CO 

CO 

to 

CO 

to 

CO 

co 

CO 

co 

CO 

co 

CO 

CO 

o 

LO 

O 

O 

O 

o 

o 

o 

o 

O 

o 

o 

O 

8 

o 

co 

O 

o 

o 

o- 

88 

o 

O  co 

o 

o 

o 

CO 

o 

co 

o 

o 

o 

LO 

o 

O 

o 

CM 

to 

o 

rH 

O 

o 

CO 

CO 

LO 

O  CO 

CO 

LO 

o 

CO 

o 

£>- 

o 

CD 

LO 

CM 

CO 

CM 

t>- 

CO 

LO 

o 

to 

o 

ts- 

rH 

CM  CM 

rH 

CD  LO 

CD 

CO 

«3»  to 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

<H 

CO 

CO 

to 

H4 

CO 

H5 

LO 

^  'CH 

CD 

S 

w 

C£l 

fx) 

!sr 

P4 

LO 

CO 

CO 

LO 

to 

CM 

CO 

to 

LO 

CM 

CO 

rH 

CO 

CM 

LO 

CO 

r>- 

rH  CO  H  03  CO  t>- 

LO 

CO 

rH 

rH 

rH 

rs- 

CO 

CO 

CO 

CO 

CO 

CO 

8 

CO 

CO 

CO 

co 

13 

CO 

B 

CO 

CO 

CO 

CO 

co 

&  CO 

co 

co  co 

CO 

CO 

CO 

CM 

CM 

o 

CD 

rH 

<F 

CO 

O 

CO 

rH 

CD 

CO 

c- 

ts.  ^ 

to 

CD  CO 

ts- 

rH 

CO 

co 

CO 

CO 

-sf  CO 

cO 

to 

CO 

to 

to 

CO 

CO 

co 

CM 

to 

HH  CO 

to 

CO  to 

CO 

CO 

O  CO  CM  O  0>  LO  -  LO'  CO  CD  CO  CO  O  C»  CM  H 
CO        COCO        rH  CM  CM  CO  <H  rH 


CM  LO  CO   LO  S  tO  O  CO  O  H  CM  C)  ©  CO  CO 

CM  N  CM  i — I  N  CM  i — I  (O  CJ  i — I  rH  H  C\i  rl  H 
NSSCMSSCM©CMCMCMCMNNCM 

f>-              tS-  t>-t>-tS.t-~        jfS  ts 


OlCMOHcfOCOCMlO  HH  CO 
HCMtOCMtOCOCMCMrH  rH 


CO 
CO 


CM  -  H 
CM  CO 
CS-  CO 


CO 
CM 
tS- 


•  LO  CO 

to  CO 
CO  CO 


-  18 


I 

© 

u  o 


W  u       ^  ^3 

©  O  -P  o  u 

Xi  co    •  O 

O  •  erj  to  O 

£  k0  ft 


£>2 


Ah 

-p 

ft 

o 

© 

F 

ed 

Q 

CD 
>-< 

Jh 

0 

-p 

t-t 

cS 

1 

CO 

0 

U) 

cJ 

b 

in 

$ 

CD 

Ci 

o 

Mo 

O  I 


LO 

of 


to 

O  I 

to 


ft  « 


ft  £ 


CD 
-P 


* 

© 
I— I 

© 

C3 
aS 
Etj 


O 
© 

co 


a  u 

o  © 

a>  6 

^  3 

O  B 


O  CO 

O  1U 

©  3 

w  o 

d  CO 

•H  «8 
Oh 


-P 

o 
o 


00 

1X3 

lO 

CO 

o 

o 

CO 

LO 

c~ 

LO 

LO 

CO 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CO 

CO 

O 

LO 

rH 

LO 

c- 

co 

CO 

LO 

CO 

ca 

LO 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

e 

• 

• 

o 

CO 

o 

LO 

O 

CO 

LO 

CJ 

o 

CO 

co 

«ct« 

CO 

LO 

<cH 

rH 

CM 

o 

r- 1 

LO 

o 

<* 

O 

rH 

CD 

o 

CO 

rH 

LO 

• 

• 

• 

• 

• 

• 

1 

O 

• 

• 

• 

• 

• 

• 

1 

o 

in 

LO 

o 

co 

co 

CO 

LO 

o 

o 

CO 

LO 

LO 

to 

ca 

rH 

o 

C- 

LO 

1 

CO 

Cv! 

CJ 

LO 

CO 

cn 

o 

LO 

CJ 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

LO 

CO 

rH 

CO 

CO 

o 

rH 

o 

o 

LO 

CO 

LO 

CO 

rH 

CJ 

rH 

CO 

1—1 

o 

1 

O 

CJ 

O 

rH 

O 

• 

e 

• 

• 

1 

i 

-  • 

• 

1 

• 

• 

• 

• 

• 

rH 

en 

o 

CO 

CD 

CO 

to 

rH 

cn 

CO 

l— 1 

CO 

rH 

rH 

T3 

o 

LO 

o 

ca 

O 

© 

a 

rH 

to 

CO 

<* 

LO 

O 

• 

• 

• 

• 

• 

• 

>> 

* 

* 

• 

« 

• 

• 

>> 

o 

CO 

CO 

o 

o 

CO 

a 

CJ 

CO 

rH 

to- 

CO 

CO 

a 

to 

LO 

rH 

rH 

rn 

rH 

© 

Q 

© 

rO 

Q 

rO 

o 

CO 

o 

o 

rH 

4-5 

-P 

cj 

LO 

CJ 

CO 

O 

-P 

0 

• 

• 

• 

• 

• 

* 

• 

♦ 

• 

• 

• 

* — ' 

LO 

% — 1 

CO 

H 

pj 

CJ 

o 

CJ 

to 

CJ 

CJ 

1 

rH 

rH 

© 

© 

rH 

o 

u 

w 

3 

rH 

rH 

rH 

rH 

rH 

rH 

10 

w 

CD 

CO 

rH 

o 

rH 

rH 

co 

to 

CO 

CO 

CO 

to 

CO 

CS 

CJ 

cj 

CO 

CO 

to 

to 

1 

1 

t 

1 

1 

1 

© 

J 

1 

1 

•    •  1 

t 

1 

1 

to 

CO 

CO 

CO 

lO 

CO 

m 

co 

to 

CO 

CO 

co 

cO 

O 

o 

rH 

O 

O 

88 

o  o  o 

o 

O 

o 

o 

o 

CJ 

O 

o 

O 

oino 

o 

CJ 

CJ 

o 

CJ 

to 

LO 

CO 

CO 

CM  CO 

CJ  CO  rH 

CO 

c- 

CO 

LO 

CO 

HH 

LO 

LO 

CO 

co  to 

O-  LO  LO 

LO 

LO 

LO 

LO 

m 

m 

W  M  W 

w 

w 

m 

m 

CO 

CO 

CO 

LO 

LO  CO 

CO  HfES  rH 

rH 

rH 

CO 

CO 

CO 

rH 

rH 

rH 

H  N  H 

rH 

CJ 

rH 

rH 

rH 

CO 

CO 

CO 

co 

«  CQ  0  CQ  WWe3 

cat 

GO  CO 

cO 

CO 

CO 

t- 

LO 

co  a  to 

rH 

CO 

o 

CO 

co 

CO 

CO 

to 

M 

to  tO  cO 

CO 

to 

eo 

to 

o 

CJ 

CO 

CJ 

to 

CO  rjf 

LO  CJ  CO 

r— 

-  U5 

CJ 

CO 

rH 

CO 

CJ 

CJ 

rH  CJ  rH 

to 

< 

rH 

rH 

CJ  1S 

rH  CO  CvJ 

rH 

rH 

rH 

rH 

rH  CO 

^  tO 

rH 

rH 

CO 

CO 

CJ 

CJ  CO 

CO  '  CO  CO 

cn 

CO 

CO 

•H  -iH 

§  L, 

O  0 

N     tit  rQ 

CO  P  4->  £ 
gj  U  U  c3 
s  a  a  u 

c5  3  3  P 

o  cy  cy  co 


#  »  •  • 


.        ♦      »       '         '  * 


«       *       •  ' 


k      •      »  • 


»      ,     .  V 


;    «     »  • 


l  t 


0  «t 


4        .       ♦  * 


19  - 


IRRIGATION  "WATER  SUPPLY  FORECASTS 
SEASON  OF  1946 
-  Foreword  - 

Measurements  of  water  content  of  snow  were  secured  on  all  Oregon  snow 
courses  between  March  22  and  April  7*  Watershed  soil  moisture  deter- 
minations were  made  at  12  stations  during  mid-March* 

The  usual  water  forecast  committee  meetings  were  held  in  important  irrigated 
regions  of  the  State  during  the  period  March  30  to  April  8,  as  follows: 
The  Dalles  for  Northcentral  Oregon;  Pendleton  for  the  Umatilla-Walla  Walla 
Basin;  Union  for  Northeastern  Oregon;  Ontario  and  Canyon  City  for  Eastern 
Oregon;  Redmond  for  Central  Oregon;  Lake View  for  Southcentral  Oregon;  and 
Grants  Pass  for  Southern  Oregon*    Most  of  the  cooperating  agencies  were 
represented  at  these  discussions* 

Each  committee's  report,  outlining  the  irrigation  water  supply  prospect 
for  1946  in  each  area,  is  reproduced  herewith.    Modifi cations  of  these 
forecasts  may  later  be  required  in  acc  or danc e  with  devi  ations  of  precipita- 
tion and  temper atur e  from  normal  during  the  runoff  season* 

Forecasts 

Northcentral  Oregon 

Water  supply  prospects  for  1946  in  the  northcentral  portion  of  Oregon  are 
good  throughout,  although  some  lands  depending  upon  sustained  streamflow 
may  experience  deficiencies  late  in  the  irrigation  season* 

The  flow  of  White  River  at  Tygh  Valley  is  forecast  at  185,000  acre  feet 
for  the  April  1  -  September  30  period.    This  flow  will  be  55  percent  greater 
than  that  of  last  year  and  39  percent  greater  than  the  1929-44  average. 
The  greatest  flow  of  record  for  this  six  month  period  on  White  River  was  in 
1943  when  241,260  acre  feet  were  recorded. 

Regulation  on  Fifteenmile  Creek  and  other  Northern  Wasco  streams  is  expected 
to  begin  about  August  1,  as  compared  with  July  11  in  1945,  and  July  10  in 
1944.    There  was  no  regulation  required  in  1943. 

Hood  River  Valley  lands  will  have  good  supplies  of  water  with  the  West 
Fork  of  Hood  River  forecast  to  flow  160,000  acre  feet  during  the  April- 
September  period.    This  flow  will  be  7  percent  greater  than  that  of  last 
year,  51  percent  greater  than  in  1944,  and  14  percent  greater  than  the 
1929-44  average.    The  1943  flow  of  the  West  Fork  was  210,280  acre  feet* 
Studies  show  that  the  Middle  Fork  and  East  Fork  of  Hood  River  flow 
approximately  20  and  30  percent  of  the  West  Fork,  respectively*  This 
indicates  a  flow  of  32,000  acre  feet  in  the  Middle  Fork  and  48,000  in  the 
East  Fork  for  the  6-month  irrigation  season.    Soils  in  the  orchard  lands 
of  The  Dalles  vicinity  are  fairly  well  wetted,  with  penetration  to  7  feet 
reported,  as  compared  with  a  penetration  of  4  feet  last  year  and  17  feet 
in  1943,    South  Wasco  stubble  lands  are  reported  wet  down  to  38  or  42  inches 
while  Sherman  County  wheat  lands  are  now  wot  down  6  feet  as  compared  with 
4  feet  last  year* 
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Umatilla-Walla  Walla  Basin 

Good  to  abundant  water  supplies  for  the  irrigated  acreage  of  the  Umatilla- 
Walla  Walla  area  in  1946  are  indicated  in  the  present  mountain  snow  cover 
which  averages  40  percent  greater  than  1943  on  the  Umatilla  and  15  percent 
greater  on  the  Walla  Walla*    However,  streamflow  is  not  expected  to  surpass 
the  record  flows  of  1943  as  abnormal  precipitation  occurred  during  that 
runoff  season. 

Crop  land  soil  moisture  conditions  are  generally  better  than  normal  although 
not  as  good  as  in  1943*    Moisture  in  the  dry  wheat  lands  has  penetrated  to 
an  average  of  about  48  or  54  inches  as  compared  with  32-34  inches  last  year* 

Adequate  water  supplies  for  lands  served  from  the  South  Fork  of  the  Walla 
Walla  River  are  assured  except  for  the  area  served  from  the  Hudson  Bay  and 
Pleasant  View  canals  which  are  recent  rights  and  will  have  some  deficiency 
in  late  season.    This  stream  is  forecast  to  flow  82,500  acre  feet  during 
the  April-September  period,  as  compared  with  the  1929-44  average  flow  of 
64,197  acre  feet*    This  flow  will  be  about  30  percent  greater  than  last 
year  and  will  equal  the  flow  of  1943* 

Umatilla  River  flow  at  the  station  near  Gibbon  is  expected  to  be  120,000 
acre  feet  for  the  April-September  period  and  will  be  158  percent  of  average 
and  slightly  more  than  was  received  in  1943  when  116,830  acre  feet  were 
measured*    If  obtained,  this  flow  will  establish  a  new  record  for  this 
station. 

The  Umatilla  River  at  Pendleton  is  forecast  to  flow  200,000  acre  feet  for 
the  six  month  period  remaining.    This  flow  will  be  slightly  better  than 
last  year  and  37  percent  greater  than  the  average* 

Cold  Springs  reservoir  has  now  in  storage  49,000  acre  feet  and  can  easily 
be  filled. 

McKay  Creek  is  forecast  to  flow  31,000  acre  feet  into  the  McKay  reservoir 
during  the  Apri  1 -Sept ember  season.    This  flow  will  be  129  percent  of  the 
1929-44  average  and  about  equal  to  last  year's  flow.    McKay  reservoir  has 
now  in  storage  62,050  acre  feet  and  will  fill  within  a  few  days* 

All  lands  served  from  the  main  Umatilla  River  and  McKay  Creek  are  expected 
to  have  adequate  water  supplies* 

Birch  and  Butter  Creeks  will  likely  have  flows  similar  to  last  year,  with 
sufficient  water  available  for  a  second  irrigation  being  probable. 

Willow  Creek  in  Morrow  County  will  probably  have  good  water  supplies 
similar  to  those  of  1943* 

Northeastern  Oregon 

Adequate  water  supplies  are  available  for  the  irrigated  lands  of  Wallowa, 
Union  and  Baker  counties  during  1946.    Mountain  snow  cover  is  well  above 
average  and  averages  only  slightly  less  than  in  1943. 

The  Imnaha  River  is  forecast  to  flow  385,000  acre  feet  for  the  6  months, 
April-September.    This  flow  will  equal  132  percent  of  last  year's  flow  and 
will  be  107  percent  of  the  1943  flow  when  abundant  water  for  all  irrigation 
was  available* 
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The  Wallowa  River,  East  Fork,  is  forecast  to  flow  13,000  acre  feet  for 
the  6  months*  season.    1943  brought  12,517  acre  feet  for  the  same  period 
and  this  year's  predicted  flow  will  be  119  percent  of  last  year  and  140 
percent  of  the  16  year  average,  192  9*44.    Wallowa  Lake  now  has  in  storage 
12,180  acre  feet  -which  is  equal  to  last  year  but  much  less  than  the  25,640 
acre  feet  stored  at  this  date  in  1943.    However,  indications  are  that  there 
will  be  an  adequate  supply  to  all  lands  served  from  Wallowa  Lake» 

Wallowa  River  tributaries  are  all  expected  to  provide  adequate  supplies* 
Hurricane  Creek  will  flow  50,000  acre  feet  during  the  April-September 
period,  a  figure  which  is  132  percent  of  average  and  89  percent  of  the 
1943  flow.    Lostine  River  will  deliver  135,000  acre  feet,  or  128  percent 
of  average,  and  88  percent  of  1943*    Bear  Creek  is  forecast  to  flow  70,000 
aero  feet  during  the  remaining  6  months  of  the  water  year,  or  119  percent 
of  average,  and  72  percent  of  the  1943  flow. 

Grande  Ronde  River  at  La  Grande  will  flow  220,000  acre  feet  during  the 
April-September  period,  delivering  an  adequate  supply  equaling  149  percent 
of  the  16  year  average,  1929-44,  and  91  percent  of  the  abundant  supply  of 
1943.    Catherine  Creek  should  have  a  discharge  of  90,000  acre  feet  for 
the  same  period,  equaling  145  percent  of  average,  and  119  percent  of  the 
1943  flew. 

The  Powder  River  drainage  will  have  adequate  irrigation  supplies  this  year. 
Powder  River  will  flow,  during  the  April-September  period,  a  total  of 
80,000  acre  feet,  or  164  percent  of  the  16  year  average,  1929-44.  This 
will  nearly  equal  the  record  flow  of  85,939  acre  feet  in  1943.    The  Horth 
Powder  is  expected  to  flow  about  80  percent  of  its  1943  flow  for  the 
same  period. 

Thief  Valley  reservoir  now  has  18,080  acre  feet  in  storage  with  adequate 
supplies  for  Lower  Powder  Valley.    Irrigation  water  supplies  in  Eagle  and 
Pine  Creek  areas  will  be  ample  and  will  very  nearly  equal  the  abundant 
supplies  of  1943. 

The  Burnt  River  area  should  have  adequate  supplies  in  1946  since  the 
natural  flow  of  Burnt  River  is  forecast  at  65,000  acre  feet  at  Hereford 
for  the  next  6  months.    This  flow  will  equal  210  percent  of  the  16  year 
average,  1929-44,  and  will  be  86  percent  of  the  1943  flow  which  was  a  new 
record.    Unity  reservoir  now  has  in  storage  14,850  acre  feet  as  compared 
with  13,000  last  year  and  12,000  in  1943.    The  reservoir  will  fill  easily* 

Eastern  Oregon  -  Section  I 

The  155*000  acres  of  irrigated  land  in  Malheur  County  can  expect  "good" 
water  supplies  in  1946.    The  outlook  generally  is  for  streamflow  only 
slightly  less  than  that  received  in  the  abundant  water  year  of  1943* 

Owyhee  reservoir  with  681,610  acre  feet  now  in  storage  can  expect  an  inflow 
of  500,000  acre  feet  for  the  April  1  -  September  30  period,  and  will 
probably  fill.    This  flow  will  equal  125  percent  of  the  1929-44  average, 
but  will  be  only  78  percent  of  last  year's  flow.    Adequate  supplies  are 
assured  for  all  users  of  Owyhee  water* 
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Agency  Valley  reservoir  with  54,660  acre  feet  of  stored  water  and  Warm- 
springs  reservoir  with  141,580  acre  feet  can  be  filled  and  are  wasting 
water  now.    Flow  of  the  Middle  Fork  of  the  Malheur  at  Drews ey  is  forecast 
at  86,000  acre  feet,  or  155  percent  of  the  average  for  the  April  1  - 
September  30  period.    North  Fork  is  expected  to  flow  70,000  acre  feet  for 
the  same  period,  or  154  percent  of  average.    Ytfater  users  supplied  from 
the  Malheur  are  also  assured  of  good  water  supplies  this  year. 

Jordan  Valley  lands  are  assured  of  good  supplies  witii  the  water  content 
of  the  snow  on  the  South  Mountain  snow  course  recorded  at  14*4  inches,  as 
compared  with  17*4  inches  in  1945  and  13.8  in  1943.    Storage  in  Antelope 
reservoir  began  on  about  February  28  and  has  reached  a  total  of  15,037 
acre  feet.    Although  storage  at  this  date  last  year  had  reached  22,600 
acre  feet  at  this  date,  it  is  still  likely  that  the  reservoir  will  fill 
this  year. 

Bully  Creek  and  Willow  Creek  should  flow  only  slightly  less  than  in  1943 
and  will  provide  "good"  supplies  for  those  lands  dependent  on  their  flow. 
Willow  Creek  Reservoir  No.  3  has  approximately  15,000  acre  feet  in  storage 
at  this  date. 

Eastern  Oregon  -  Section  II 

Water  content  of  the  snow  cover  on  the  John  Day  watershed  is  considerably 
greater  than  last  year,  31  to  100  percent  greater  than  average,  and  above 
the  average  of  the  1943  record  snow  pack.  "Good"  water  supplies  are  thus 
assured  the  irrigated  lands  of  the  John  Day  basin. 

Strawberry  Creek  is  expected  to  flow  9,200  acre  feet  in  the  remaining  6 
months  of  the  water  year,  or  133  percent  of  average.    This  stream  discharged 
8,005  acre  feet  during  the  same  period  last  year,  and  11,360  acre  feet  in 
1943. 

John  Day  River  at  Prairie  City  (combined  with  the  Power  Canal)  is  forecast 
to  discharge  50,000  acre  feet  in  the  next  6  months,  or  8  percent  more  than 
in  1943,  and  133  percent  average*  The  Middle  Fork  of  the  John  Day  River  at 
Ritter  will  flow  160,000  acre  feet  which  will  equal  90  percent  of  the  1943 
flow,  and  167  percent  average.  The  North  Fork  of  the  John  Day  River  near 
Dale  is  forecast  to  flow  300,000  acre  feet,  or  154  percent  of  the  average, 
and  83  percent  of  1943. 

Crop  land  soil  moisture  is  considered  to  be  about  the  equal  of  or  some 
better  than  1945. 

Harney  Basin  has  a  snow  cover  equal  or  better  than  the  record  cover  of  1943 
and  will  have  adequate  irrigation  supplies* 

Silvies  River  is  forecast  to  flow  104,000  acre  feet  for  the  April-September 
period  which  will  equal  175  percent  of  average,  or  105  percent  of  last 
year's  flow.    Flow  of  Silver  Creek  for  the  same  period  should  be  somewhat 
greater  as  snow  supplies  in  its  headwaters  are  relatively  greater.  Soil 
moisture  conditions  are  good  but  not  quite  as  satisfactory  as  last  year* 

Southern  Harney  County  has  an  outlook  slightly  less  bright  than  the  northern 
portion  of  the  County.    The  Donner  und  Blitzen  River  will  probably  have  a 
well  sustained  flow  totaling  about  20  percent  less  than  last  year  which 
was  a  very  good  year* 
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Catlow  Valley  is  in  poorer  condition  with  probability/-  of  25  to  30  percent 
less  water  available  than  last  year. 

Trout  Creek  should  have  a  satisfactory  flow  with  supplies  equaling  those 
of  1945. 

Range  conditions  in  Harney  Basin  are  generally  backward  this  year,  but 
relat.vely  good  conditions  are  expected  with  temperature  increases. 

Central  Oregon 

Snow  supplies  in  the  Upper  Deschutes  and  Crooked  River  drainages  are 
generally  the  best  ever  measured.    Water  content  of  the  snow  on  the 
Crooked  River  averages  108  percent  of  1943  and  on  the  Upper  Deschutes 
averages  well  over  115  percent  of  that  of  1943.    Water  content  of  the 
snow  is  the  greatest  of  record  on  seven  of  the  eleven  measured  snow 
courses  in  this  area. 

The  Ochoco  Project  will  have  an  abundant  water  supply  with  a  probable  hold- 
over of  25,000  acre  feet  in  Ochoco  reservoir.    The  reservoir  now  has 
45,360  acre  feet  in  storage  and  will  probably  receive  a  net  inflow  of 
38,000  acre  feet  during  the  April  1  -  September  50  period.    This  flow  will 
be  a  new  record  and  is  somewhat  greater  than  the  33,752  acre  feet  obtained 
in  1943.    Water  will  begin  passing  over  the  spillway  within  the  next  10 
days. 

Beaver  and  Rager  Creeks  at  the  head  of  Crooked  River  are  expected  to  have 
water  supplies  similar  to  1943  and  the  nain  stem  of  the  Crooked  River  will 
probably  have  a  flow  nearly  double  that  of  last  year. 

The  supplies  to  the  Arnold,  Central  Oregon,  Deschutes  County  Municipal 
Improvement  District,  North  and  Swalley  Canals  will  be  ample  this  year  for 
all  irrigation  purposes* 

The  Deschutes  River  at  the  gaging  station  below  Snow  Creek  (above  Crane 
Prairie  Reservoir)  is  expected  to  make  a  record  flow  of  90,000  acre  feet 
during  the  April-September  period.    This  will  be  6  percent  greater  than  in 
1943,  138  percent  greater  than  last  year,  and  103  percent  greater  than  the 
1929-44  average.    Crane  Prairie  now  has  in  storage  39,650  acre  feet  and 
has  been  wa sting  65  second- feet  the  last  30  days. 

Crescent  Lake  now  has  34,773  acre  feet  in  storage  and  can  expect  a  net 
inflow  of  20,000  acre  feet  during  the  next  5  months.    This  figure  is  183 
percent  of  average  and  180  percent  of  last  year. 

The  Tumalo  Project,  served  from  Crescent  Lake,  has  an  abundant  supply  also 
in  the  flow  of  Tumalo  Creek  (combined  with  the  C.  S.  Canal)  which  will 
discharge  53,000  acre  feet  in  the  next  6  months.    This  is  equal  to  126 
percent  of  average  and  138  percent  of  last  year. 

Odell  Creek  will  discharge  40,000  acre  feet  in  the  next  6  months'  period, 
as  compared  with  23,808  acre  feet  average,  and  24,090  acre  feet  last  year. 
This  stream  discharged  a  record  of  57,450  acre  feet  in  1943. 

Squaw  Creek  will  furnish  60,000  acre  feet  during  the  April-September  period, 
which  will  be  the  equal  of  the  1943  flow,  138  percent  of  last  year's  flow, 
and  126  percent  of  average. 
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First  irrigation  of  about  12,000  acres  under  the  new  North  Unit  at  Madras 
is  expected  to  begin  about  May  15 •    Wickiup  reservoir  now  has  in  storage 
71,000  acre  feet. 

The  Trout  Creek  area  may  expect  water  supplies  nearly  equal  to  those  of 
1943  ♦ 

Soil  moisture  conditions  throughout  the  Upper  Deschutes  and  Crooked  River 
areas  are  very  favorable,  being  better  than  last  year  and  in  some  cases 
better  than  in  1943  • 

Conditions  on  the  range  are  somewhat  backward  this  year,  but  the  favorable 
moisture  conditions  will  enhance  growth  when  temperature  conditions  become 
favorable* 

Southcentral  Oregon 

Ample  water  supplies  for  the  1946  irrigation  season  in  Lake  County  seem 
assured  with  mountain  snow  cover  approximately  equaling  that  of  1943  when 
abundant  water  supplies  were  available. 

The  Silver  Lake  area  is  well  wetted  and  at  present  Thompson  Valley  reservoir 
has  4,024  acre  feet  in  storage  with  some  possibility  of  its  filling*  How- 
ever, Silver  Creek  will  flow  much  better  than  last  year  but  will  fall  short 
of  its  1943  record  flow. 

The  Chewaucan  River  which  flowed  65,290  acre  feet  in  the  April-June  period 
last  year,  and  112,440  acre  feet  in  1943,  is  forecast  to  flow  90,000  acre 
feet  this  year  for  the  same  period*    This  runoff  will  be  80  percent  of 
1943  and  176  percent  of  the  1929-44  average* 

Goose  Lake  Valley  has  a  good  water  outlook  with  46,271  acre  feet  now  in 
storage  and  now  wasting  abcut  1,000  acre  feet  per  day*    Cottonwood  has  no 
storage  as  yet  but  will  fill  easily*    Lands  served  by  Thomas,  Cottonwood, 
Crane,  Cogswell,  Kelley  and  New  Pine  creeks  will  have  good  supplies  this 
year  with  a  greater  sustained  flow  than  usual* 

Warner  Valley  irrigated  lands  can  expect  a  good  water  supply  only  slightly 
less  than  in  1943*    Deep  Creek  is  forecast  to  flow  84,000  acre  feet  during 
the  April-June  period*    This  flow  will  be  170  percent  of  the  1929-44 
average  and  20  percent  greater  than  that  of  last  year* 

The  Hart  Mountain  Antelope  Refuge  has  a  snow  cover  much  greater  than  in 
1943,  except  on  the  Reck  Creek  area,  and  as  in  other  parts  of  the  County 
the  general  range  condition  is  somewhat  backward* 

Southern  Oregon 

All  Southern  Oregon  irrigated  lands  have  in  sight  sufficient  to  abundant 
water  supplies  for  the  1946  irrigation  season* 

Rogue  River,  North  Fork  above  Prospect,  is  forecast  to  discharge  420,000 
acre  feet  for  six  months,  April-September*    This  will  equal  142  percent 
of  last  yearTs  flow  for  the  same  period,  154  percent  of  the  1929-44 
average  and  113  percent  of  1943  flow* 
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Flow  of  Rogue  River  at  Grants  Pass  will  be  about  130  percent  of  normal 
with  estimates  for  the  low  flow  months  as  follows : 

Low  Monthly  Flow 

Month  Obtained-1945  Forecast-1946 

July  950  c.f.s.  1270  c.f.s» 

August  870  c.f.s.  1250  c.f.s. 

September  900  c.f.s.  1270  c.f.s. 

Canal  alternation  will  not  be  required  on  the  Grants  Pass  Irrigation 
District  this  year  since  low  flow  is  not  expected  to  drop  as  low  as  the 
870  c.f.s.  minimum. 

Small  tributaries  to  the  lower  Rogue,  including  Evans  Creek,  Graves  Creek 
and  Jump-off  Joe,  will  enjoy  good  water  supplies  until  about  August  15 
when  regulation  will  be  in  effect. 

App legate  River  near  Ruch  is  expected  to  flow  145,000  acre  feet  or  131 
percent  of  the  1929-44  average  for  the  April-September  period,  and  136 
percent  of  the  flow  in  1943.  Flow  of  Williams  Creek  will  be  very  good 
with  plentiful  supplies  to  older  rights,  including  1908*  Newer  rights 
will  be  closed  down  in  ]ate  August. 

Bear  Creek  Valley  lands  can  expect  good  supplies  although  present  reser- 
voired  water  is  short  of  the  average  in  some  instances.    Fourmile  Lake 
reservoir,  with  5,072  acre  feet  now  in  storage,  will  have  a  net  inflow  of 
10,300  acre  feet  for  the  April-September  period.    This  inflow  will  equal 
155  percent  of  average  and  85  percent  of  the  heavy  inflow  of  1943.  Little 
Butte  Creek  below  Fish  Lake  will  have  a  natural  flow  of  17,700  acre  feet 
for  the  six  months  remaining  and  will  equal  143  percent  of  average,  and 
79  percent  of  the  1943  flow*    Soil  moisture  in  orchard  lands  in  the 
vicinity  of  Medford  is  good  with  the  first  two  feet  carrying  88  percent 
of  capacity  and  the  third  foot  100  percent. 

With  Emigrant  Gap  reservoir  full  and  3,900  acre  feet  in  storage  in  Hyatt 
Prairie,  the  Talent  Irrigation  District  will  probably  have  sufficient 
supplies,  with  an  expected  inflow  of  6,400  acre  feet  into  Hyatt  in  the 
next  six  months.    This  flow  will  equal  127  percent  average  and  131  percent 
of  flow  in  the  same  period  of  1943.. 

Ms  Dona  Id  Canal  through  Wagner  Gap  will  probably  deliver  water  throughout 
the  irrigation  season. 

Adequate  water  supplies  will  be  available  throughout  the  Klamath  Basin 
and  the  moisture  condition  of  the  soil  is  very  favorable.    Net  inflow  to 
Upper  Klairath  Lake  for  the  April -September  period  is  expected  to  reach 
783,000  acre  feet  which  will  equal  197  percent  of  average,  188  percent 
of  1945,  and  90  percent  of  1943.    These  conditions  compare  very  similarly 
with  those  of  193 8 • 

Gerber  reservoir  now  has  in  storage  51,920  acre  feet  which  is  a  little 
less  than  at  this  date  last  year  and  also  less  than  the  10-year  average 
figure  of  59,453,  but  20,000  acre  feet  inflow  is  expected  in  the  remaining 
six  months,  assuring  a  plentiful  supply.    Total  inflow  for  the  year  is 
set  at  67,500  acre  feet  which  will  be  130  percent  of  the  average. 
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Clear  Lake  reservoir  can  expect  an  additional  inflow  of  35,000  acre  feet 
in  the  next  six  months  with  a  total  flow  for  the  year  of  127,600  acre 
feet,  or  118  percent  of  the  average*    Content  of  the  reservoir  is  now 
282,440  acre  feet  which  is  only  slightly  less  than  last  year  and  greater 
than  the  10-year  average  of  241,442  acre  fcet»    A  two  year  supply  will 
be  available  from  both  of  these  reservoirs* 

In  the  Umpqua  River  Basin,  Cow  Creek  will  have  water  supplies  about  equal 
to  those  of  last  year  with  regulation  beginning  about  August  15 •  However, 
reports  indicate  new  irrigation  developments  in  the  region  on  about  100 
acres  which  will  increase  the  demand  for  water  supplies* 

Flow  forecasts  for  the  North  Umpqua  River  and  additional  forecasts  for 
Klamath  Basin  and  Southern  Oregon  streams  west  of  the  Cascades  are  given 
on  Page  3  of  this  report* 


******* 


1/      The  following  organizations  cooperate  in  the  Oregon  snow  survey  work 


STATE 

Idaho  Cooperative  Snow  Surveys 

Nevada  Cooperative  Snow  Surveys 

Oregon  Agricultural  Experiment  Station 

Oregon  State  Engineer  and  corps  of  State  Watermasters 

Oregon  State  Highway  Engineers 

FEDERAL 

Department  of  Agriculture 

Forest  Service 

Soil  Conservation  Service 
Department  of  Commerce 

Weather  Bureau 
Department  of  the  Interior 

Bonneville  Power  Administration 

Bureau  of  Reclamation 

Fish  and  Wildlife  Service 

Geological  Survey 

Indian  Service 

National  Park  Service 
War  Department 

Army  Engineer  Corps 

PUBLIC  UTILITIES 

Eastern  Oregon  Light  and  Power  Company 
Portland  General  Electric  Company 
The  California  Oregon  Power  Company 

MUNICIPALITIES 

City  of  Corvallis 
City  of  La Grande 
City  of  The  Dalles 

IRRIGATION  DISTRICTS 

Associated  Ditch  Companies 

Central  Oregon  Irrigation  District 

Deschutes  County  Iflunicipal  Improvement  District 

Grants  Pass  Irrigation  District 

Jordan  Valley  Irrigation  District 

lakeview  Water  Users  Incorporated 

Medford  Irrigation  District 

Ochoco  Irrigation  District 

Rogue  River  Irrigation  District 

Talent  Irrigation  District 

Vale -Oregon  Irrigation  District 

Warms prings  Irrigation  District 

PRIVATE  CORPORATIONS 

Amalgamated  Sugar  Company 

Zj     Water  content  determined  by  melting  a  measured  sample* 
(The  California  Oregon  Power  Company's  station) 
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